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WORK ASSIGNMENT NO. 649
Sampling Plan 1

INTRODUCTION

SITE

A statistical sampling effort will be conducted in Jacksonville, Arkansas to
determine the representative concentrations of TCDD in Vertac Chemical
Carporation (Vertac) offsite areas where elevated levels of dioxins have been
detected in grab samples, as well as in other offsite areas of potential risks. Three
separate sampling plans were requested under this Work Assignment. These plans
address: 1) creek sampling; 2) lake and pond sampling; and 3) residential sampling.

BACKGROUND

Herbicides, including di- and tri-chlorophenoxyacetic acids, have been
manufactured and formulated at the Vertac Plant in Jacksonville, Arkansas over the
last 30+ vyears. Tetrachlorodibenzo-p-dioxin (TCDD) is a by-product of the
production of thesc herbicides. Herbicides wastes which contained TCDD were
discharged into the sanitary scwer and into Rocky Branch, a small watercourse that
flows into Bayou Meto. Subsequently the downstream wastewater treatment
facilities, Bayou Meto, and flood plains of Rocky Branch and Bayou Meto became
contaminated with TCDD.

Attention was first focused on the Vertac site as a possible source of TCDD
contamination after the National Dioxin Survey of 1978,  Since then several
investigations, including the RI conducted by the EPA, have confirmed TCDD
contamination in the wastewater facilities (a sanitary sewer system, an old sewage
treatment plant which is not in service and, an active aeration pond and two
oxidation basins); in two watcrways which drain this area and receive treated
wastewater efflucnt (Rocky Branch and Bayou Meto); and in the flood plains
adjacent to these waterways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a potentially responsible party
or parties (PRPs) in accordance with this sampling plan. EPA will be present in an
oversight role and will split 10 percent of the samples analyzed. Approximate
sample locations are shown on Map 1. This sampling plan addresses the
aforementioned (1) creeck sampling.

The Contractor or PRP(s) will sample:

o Rocky Branch Creck and its tributary which border the residential area adjacent
(south) of the Vertac Plant property. (Map 1-Areas A,B)

o Qutfall from the Jacksonville Sewage Treatment Plant lagoons. (Map l-Area G3)

0 Arcas of Bayou Meto which earlier sampling showed dioxin levels in excess of

oy
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0.5 ppb. (Map 1 - Areas JLK,L)

Approximately 40 soil and sediment or composite samples will be analyzed by the
Contractor or PRP(s) and approximately 4 of those will be split with EPA (10
percent of the total number of samples analyzed). (See sample locations on Map 1),

All samples will be analyzed for total TCDD on a 48 hour turnaround , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (Attachment 1), This
allows for a fast quantitative screening of samples. Any samples with levels greater
than 1.0 ppb will be reanalyzed using an isomer-specific analysis for 2,3,7,8-TCDD
only.

The number and location of sample points in a given sampling plan is dependent on
the number of samples neccssary to meet the sampling objectives, which for this
plan is that of screcning, Composite sampling will be used in this sampling project.
Composite sampling techniques are discussed under "Sample Methodology."

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a quality assurance monitoring
of the sampling procedures. The sampling methods detailed in this sampling plan
shall be adhered to strictly and any deviations or additions to this plan will be
carefully documented in a field notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampling, or changes will be
approved in accordance with procedures included in a Consent Administrative
Order.

Quality Control (QC) samples will include duplicates, field blanks, (background) and
equipment rinsate blanks (if necessary). Field blanks will consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (Attachment 3)

EPA representatives will obtain the samples from the Contractor or PRP(s). The
EPA representative shall receive custody of the split samples and prepare them for
shipment to a designated laboratory. All actual sampling will be conducted by the
Contractor or PRP(s).

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampling procedures should be noted in the
decontamination section of the Site Safety Plan to be approved by the EPA RPM.
The method used to flag the sample locations will also be determined by the EPA
RPM.

Soils
Each aliquot will consist of 2 spoonfuls of soil of approximate equal weight taken

from the top 3 inches of soil. Coarser fragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless steet
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pan, which will allow for the proper mixing of the soil. It is vital that the soil be
homogenized. After the soil has been well mixed, it will be transferred to a glass
sample container with teflon lid.

The use of spoons or scoops (stainless steel) allows for rapid sample collection.
However, a small soil corer (stainless steel) will provide consistent soil volume and
depth.

imen

Scdiment samples will be taken with a stainless steel tube, hollow auger or another
RPM approved method. After the sampling apparatus is extracted (rom the
sediment bed, an implement such as a stainless steel spoon should be used to remove
the sample and to place in a glass sample jar,

In the event the creck beds are dry, then spoons, scoops, or small corers could be
used.

SAMPLING METHODOLOGY (SPECIFIC)

This sampling plan addresses the creek areas previously noted. (Map 1- Areas
A,B,G3,J,K,L). Sampling will be conducted in the following manner:

Soil:
o The creeks will be divided into 500 feet sections for each composite sample.

o Samples will be taken every 10 feet on the wall of the creek on gach side of the
creek.

o Samples will be taken 0-6" above water level; 7"-12" above water level; 13"-36"
above water level. (Only the 0-6" sample will be analyzed. If levels at or above
1 ppb are present then the next level of samples will be analyzed). "Water Level”
will be determined on-site by the Contractor and EPA RPM using established
elevation bench marks.

An exception to this method will be made for Location G3. For the outfall area,
samples will be taken approximately every 15 feet (rather than every 10 feet) for a
total of 50 sample portions, onc composite sample. Samples will be taken on only
one side of the creek, since the waterway is straight.

Sediment: (conducted at mid-stream)

0 One bottom grab sample will be taken in the west leg of Rocky Branch Creek at
the southern boundary of the Vertac site, in the cast leg of Rocky Branch Creek
at the southern boundary of the Vertac site, and the confluent of the two legs
for a total of 3 samples. Samplers should obtain enough sediment to satisfy
laboratory needs. Each sample will be analyzed.

o Bottom samples will be taken approximately every 15 feet in Location G3 for a
total of 50 sample portions, one composite sample.
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o Sample grids may need to be changed once on site if necessary to adjust for site
specific needs. This will be determined by the EPA RPM.

FIELD DECONTAMINATION OF SAMPLING EQUIPMENT

All equipment used in the sampling event shall be decontaminated prior to initial
use and between samples to prevent cross-contamination between samples. The
procedure will involve washing tools with a solution of laboratory grade detergent
and potable water, followed by rinses with fresh potable water, distilled water, and
finally hexane. When possible, disposable equipment should be used in order to
minimize decontamination time in the field. Exact procedures for decontamination
and ultimate disposal of all disposed equipment will be addressed by the Contractor
or PRP(s) in the site safety plan.

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pertinent field survey and sampling effort information shall be recorded in a
logbook during each day of field effort. A log book will be assigned to the field
task and will have a unique document control number. The logbook will be bound
and will have consecutively numbered pages. The field team leader will be
responsible for ensuring that sufficient detail is recorded. Logbooks will contain
sufficient information so that field activities can be reconstructed without relying
on the memory of the field crew. All entries shall be made with indelible ink.
Each day’s entries will be initialed and dated at the end by the author, and a line
will be drawn through the remainder of the page. All corrections shall consist of
line-out deletions that are initialed. Entries in logbooks will include:

1) Date and time of starting work.
2} Name of field task leader and team members.

3) Purpose of proposed work effort.

4) Description of work area, including information on photographs taken.
5) Location of work area, including map refcrence.
8) Details of work effort, particularly any deviation from the field operations

plan or standard operating procedures.
7) Field observations.
8) Personnel and equipment decontamination procedures,
9) Weather conditions.
For sampling efforts, specific details for each sample will be recorded on separate

sample data sheets. However, in addition to the items listed above, the following
general information shall be included in the logbook during sampling efforts:
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1) Type and number of samples.

2) Sampling method, particularly deviations from the standard operating
procedures.

3) Sample location and number,

Strict custody procedures will be maintained with the field logbooks. Whilc being
used in the field, logbooks shall remain with the field team at all times.
Photocopies of the logbooks will be uscd as working documents.

Photographs will be taken with a 35 mm camera with a 50 mm lcns. For each
photograph taken, several items will be recorded in the field logbooks:

1) Date and time.
2) Name of photographer.

3) Name of site and field task.

4) General direction faced and description of the subject.
5) Location on-site.
6) Sequential number of the photograph and roll number.

Photographic information from the logbooks will be photocopied and placed in the
file accompanying the slides or prints.

HEALTH AND SAFETY CONSIDERATIONS

The Contractor or PRP(s) will submit a Site Safety Plan to the EPA RPM for
approval. All field personnel will have thoroughly reviewed the approved Site
Safety Plan and will understand the safety considerations and should be familiar
with emergency procedures prior to site entry. All field personnel at the site will
have been trained and authorized to use respiratory protection, if necessary.

It will be the responsibility of the EPA RPM to coordinate with City Officials
(regarding the police firing range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact individuals (regarding
access to private yards and leashing (if necessary) of dogs during sampling).

SAMPLE PACKAGING, LABELING AND PRESERVYATION
The sample packaging/staging area location will be determined daily based on
sample locations and safety. All samples will be transferred into glassware and
capped immediately with teflon-lined lids. Bottles and caps will be supplied by an

EPA approved sample bottle supplier.

Upon containerization, each sample will be labeled with a site name, sample

0o
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location, unique sample number, collection time, and type of analysis to be
performed. Duplicate containers will be assigned different sample numbers. Labels
are provided by the bottle supplier. The label is then covered with wide clear tape
to protect the label. A serialized sample tag, provided by EPA, will be tied to the
bottle neck. A chain-of-custody scal will be filled out, signed, and then afixed over
the bottle cap. The bottles will then be placed in a zip-lock plastic bag. The bottles
should then be placed in individual sample cans. An absorbent material should be
poured into the can to cushion the glassware and absorb any spills due to breakage
during transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top.

All samples will be placed in coolers for overnight delivery to a designated
laboratory. Additional packing material may be needed to fill voids in the caooler.

CHAIN OF CUSTODY

A required part of any sampling and analytical program is to protect the integrity
of, and keep track of, samples from collection to data reporting. This includes the
ability to trace the possession and handling of samples from the time of collection,
through analysis and final disposition. This documentation is referred to as "chain-
of-custody."

Numerous sample identification documents will be used to maintain identification
and chain-of-custody of all samples collected and to control sample disposition.
These include: sample identification tags, receipt for samples forms, custody seals,
chain-of-custody records, sample labels, and possibly other laboratory specific forms.
All forms should be filled out with waterproof ink.

All necessary sample identification tags will be provided or approved by the EPA
and the serial numbers will be recorded in the field notebook. Sample tags will be
attached to each sample collected. Unused tags will be returned to the Field Team
Leader.

Samples shipped to the designated laboratory will be placed in coolers sealed with
custody seals. Two seals will be placed on each cooler, one at the front and one at
the back. Clear tape will be placed over the seals to ensure that seals are not
accidentally broken during shipment. All samples will be shipped under
requirements listed in 49 CFR 172.101. Any additional requirements (i.e. labels) by
the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Reccord. When transferring
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody transfer
from the sampler to another contractor’s team member, to a shipper, or to the
designated laboratory.

Samples will be packaged properly for shipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other pertinent information
will be entered in the "remarks" section of the Chain-of-Custody Record.
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All shipments will be accompanied by the Chain-of-Custody Record identifying its
contents. The original record accompanies the shipment, and the yellow copy should
be given to the Contractor’s or PRP(s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment information (i.e. laboratory name, airbill number) if a
Contract Laboratory Program (CLP) laboratory is being utilized. This information
will be obtained from the RPM upon selection of the designated laboratory.

SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) shall provide the EPA RPM with the name of the Ficld
Team Leader and names of other team members, Contractor or the PRP(s) shall be
able to provide, at EPA request, proof of OSHA approved safety certification for all
team members.

Sampling activities will be scheduled according to laboratory availability, and an
agreed upon time-frame between EPA and the Contractor or the PRP(s).
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Sampling Plan 2

INTRODUCTION

SITE

A statistical sampling effort will be conducted in Jacksonville, Arkansas to
determine the representative concentrations of TCDD in Vertac Chemical
Corporation (Vertac) offsitc areas where clevated levels of dioxins have becn
detected in grab samples, as well as in other offsite arcas of potential risks. Three
scparate sampling plans were requested under this Work Assignment. These plans
address: 1) creek sampling; 2) lake and pond sampling; and 3) residential sampling.

BACKGROUND

Herbicides, including di- and tri-chlorophenoxyacetic acids, have been
manufactured and formulated at the Vertac Plant in Jacksonville, Arkansas over the
last 30+ vycars. Tetrachlorodibenzo-p-dioxin (TCDD) is a by-product of the
production of these herbicides. Herbicides wastes which contained TCDD were
discharged into the sanitary sewer and into Rocky Branch, a small watercourse that
flows into Bayou Meto. Subsequently the downstream wastewater treatment
facilities, Bayou Meto, and flood plains of Rocky Branch and Bayou Meto became
contaminated with TCDD.

Attention was first focused on the Vertac site as a possible source of TCDD
contamination after thc National Dioxin Survey of 1978. Since then several
investigations, including the RI conducted by the EPA, have confirmed TCDD
contamination in the wastewater facilities (a sanitary sewer system, an old sewage
treatment plant which is not in service and, an active aeration pond and two
oxidation basins); in two waterways which drain this area and receive treated
wastewater effluent (Rocky Branch and Bayou Meto); and in the flood plains
adjacent to these watcrways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a potentially responsible party
or parties (PRPs) in accordance with this sampling plan. EPA will be present in an
oversight role and will split 10 percent of the samples analyzed. Approximate
sample locations are shown on Map 1. This sampling plan addresses the
aforementioned (2) lake and pond sampling.

The Contractor or PRP(s) will sample:

o Aecration pond - Jacksonville Wastewater Treatment Plant. (Map 1 - Area F)

o Lagoons - Jacksonville Wastcwater Treatment Plant. (Map 1 - Area G1/G2)

o Lake Dupree. (Map | - Area I)



[ ]

Work Assignment No. 649

Approximately 22 soil and sediment samples will be analyzed by the Contractor or
PRP(s) and approximately 2 of those will be split with EPA (10 percent of the total
number of samples analyzed). (See sample locations on Map 1).

All samples will be analyzed for total TCDD on a 48 hour turnaround , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (Attachment 1). This
allows for a fast quantitative screening of samples. Any samples with levels greater
than 1.0 ppb will be reanalyzed using an isomer-specific analysis for 2,3,7,8-TCDD
only.

The number and location of sample points in a given sampling plan is dependent on
the number of samples necessary to meet the sampling objectives, which for this
plan is that of screening. Composite sampling will be used in this sampling project.
Composite sampling techniques are discussed under "Sample Methodology."

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a quality assurance monitoring
of the sampling procedurcs. The sampling methods detailed in this sampling plan
shall be adhered to strictly and any deviations or additions to this plan will be
carefully documented in a field notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampling, or changes will be
approved in accordance with procedures included in a Consent Administrative
Order.

Quality Control (QC) samples will include duplicates, field blanks, (background) and
equipment rinsate blanks (if necessary). Field blanks will consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (Attachment 3)

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampling procedures should be noted in the
decontamination section of the Site Safety Plan to be approved by the EPA RPM.
The method used to flag the sample locations will also be determined by the EPA
RPM.

Soils

Each aliquot will consist of 2 spoonfuls of soil of approximate equal weight taken
from the top 3 inches of socil. Coarser fragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless steel
pan, which will allow for the proper mixing of the soil. It is vital that the soil be
homogenized. After the soil has been well mixed, it will be transferred to a glass
sample container with teflon lid.

The use of spoons or scoops (stainless stcel) allows for rapid sample collection,
However, a small soil corer (stainless steel) will provide consistent soil volume and
depth.



Work Assignment No. 649 3

imen

Where noted, "top" sediment samples are to be regarded as the material on the
surface of the bed on the lagoons, lakes, and acration pond. "Bottom" sediment
refers to the sediment directly above bedrock, i.e. point of resistance.

Sediment samples will be taken with a stainless stecl tube, hollow auger or another
RPM approved method. After the sampling apparatus is extracted from the
scdiment bed, an implement such as a stainless steel spoon should be used to remove
the sample and to place in a glass sample jar. -
In the event the creek beds are dry, then spoons, scoops, or small corers could be

used. —

SAMPLING METHODOLOGY (SPECIFIC)

This sampling plan addresses the lake and pond areas previously noted. (Map 1 -
Area F,G1/G2;I). Sampling will be conducted in the following manner:

Area F - Acration Pond (Jacksonville Wastewater Treatment)
Soil:

o Samples will be taken approximately every 20 fcet on the dike surrounding the
pond for a total of 50 sample locations, one composite sample.

o Samples will be taken within 10 feet of the dike’s edge, on the water (freeboard)
side.

Sediment:

o The aeration basin will be divided into 3 equal grids.

o Each grid will have 2 composite samples - I top sediment, 1 bottom sediment.
o Each composite sample will consist of no less than 6 aliquots.

o Aliquot locations will be selected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.
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Area Gl - Lagoon (Jacksonville Wastewater Treatment)

Soil:

o Samples will be taken approximatcly every 55 feet on the road/dike surrounding
the lagoon on the 3 outer sides. This will be 25 sample portions and does not
include the road/dike separating the 2 lagoons.

o Samples will be taken within 10 feet of the water’s edge.

Sediment:

o The lagoon will be divided into 2 equal grids - cast and west.

o Each grid will have 2 composite samples - | top sediment, 1 bottom sediment.

o Each composite sample will consist of no less than 4 aliquots.

o Aliquot locations will be sclected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.

Area G2 - Lagoon (Jacksonville Wastewatcr Treatment)

This lagoon will be sampled in the samec manner as Area Gl.
Arca I - Lake Dupree
Soil:

o Samples will be taken approximately every 60 feet on the dike surrounding the
lake for a total of 50 sample portions, one composite sample.

o Samples will be taken within 5 feet of the water's edge.
Sediment:
o The lake will be divided into 4 equal grids.
o Each grid will have | composite sample - the top sediment.
o Each composite will consist of no less than 6 aliquots.
o Aliguot locations will be selected randomly by the Contractor or PRP(s) and/or
the EPA RPM and approved by the RPM.
FIELD DECONTAMINATION OF SAMPLING EQUIPMENT
All equipment used in the sampling event shall be decontaminated prior to initial
use and between samples to prevent cross-contamination betwecn samples. The

procedure will involve washing tools with a solution of laboratory grade dectergent
and potable water, {ollowed by rinses with fresh potable water, distilled water, and
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finally hexane. When possible, disposable equipment should be used in order to
minimize decontamination time in the field. Exact procedures for decontamination
and ultimate disposal of all disposed equipment will be addressed by the Contractor
or PRP(s) in the site safety plan.

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pertinent field survey and sampling effort information shall be recorded in a
logbook during each day of field effort. A log book will be assigned to the ficld
task and will have a unique document control number. The logbook will be bound
and will have consecutively numbered pages. The field team leader will be
responsible for ensuring that sufficient detail is recorded. Logbooks will contain
sufficient information so that field activities can be reconstructed without relying
on the memory of the field crew. All entries shall be made with indelible ink.
Each day’s entries will be initialed and dated at the end by the author, and a line
will be drawn through the rcmainder of the page. All corrections shall consist of
line-out deletions that are initialed. Entries in logbooks will include:

1) Date and time of starting work.
2) Name of field task leader and team members.

3) Purpose of proposed work effort.

4) Description of work area, including information on photographs taken.
5) Location of work area, including map reference.
6) Details of work effort, particularly any deviation from the field operations

plan or standard operating procedures.
) Field observations.
8) Personnel and equipment decontamination procedures.
9) Weather conditions.
For sampling efforts, specific details for each sample will be recorded on separate

sample data shects. However, in addition to the items listed above, the following
general information shall be included in the logbook during sampling efforts:

1) Type and number of samples.
2) Sampling mecthod, particularly deviations from the standard operating
procedures.

3) Sample location and number.

Strict custody procedures will be maintained with the field logbooks. While being
used in the field, logbooks shall remain with the field team at all times.
Photocopies of the logbooks will be used as working documents.
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Photographs will be taken with a 35 mm camera with a 50 mm lens. For each
photograph taken, scveral items will be recorded in the field logbooks:

1) Datc and time,

2) Name of photographer.

3) Name of site and field task.

4) General direction faced and description of the subject.
5) Location on-site,

6) Sequential number of the photograph and roll number.

Photographic information from the logbooks will be photocopied and placed in the
file accompanying the slides or prints.

HEALTH AND SAFETY CONSIDERATIONS

The Contractor or PRP(s) will submit a Site Safety Plan to the EPA RPM for
approval. All field personnel will have thoroughly reviewed the approved Site
Safety Plan and will understand the safety considerations and should be familiar
with emergency procedures prior to site entry. All field personnel at the site will
have been trained and authorized to use respiratory protection, if necessary.

It will be the responsibility of the EPA RPM to coordinate with City Officials
(regarding the police firing range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact individuals (regarding
access to private yards and leashing (if nccessary) of dogs during sampling).

SAMPLE PACKAGING, LABELING AND PRESERVATION

The sample packaging/staging areca location will be determined daily based on
sample locations and safety. All samples will be transferred into glassware and
capped immediately with teflon-lined lids. Bottles and caps will be supplied by an
EPA approved sample bottle supplier.

Upon containerization, each sample willi be labeled with a site name, sample
location, unique sample number, collection time, and type of analysis to be
performed. Duplicate containers will be assigned different sample numbers. Labels
are provided by the bottle supplier. The label is then covered with wide clear tape
to protect the label. A serialized sample tag, provided by EPA, will be tied to the
bottle neck. A chain-of-custody seal will be filled out, signed, and then afixed over
the bottlic cap. The bottles will then be placed in a zip-lock plastic bag. The bottles
should then be placed in individual sample cans. An absorbent material should be
poured into the can to cushion the glassware and absorb any spills due to breakage
during transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top.
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All samples will be placed in coolers for overnight delivery to a designated
laboratory. Additional packing material may be needed to fill voids in the cooler.

CHAIN OF CUSTODY

A required part of any sampling and analytical program is to protect the integrity
of, and keep track of, samples from collection to data reporting. This includes the
ability to trace the possession and handling of samples from the time of collection,
through analysis and final disposition. This documentation is referred to as "chain-
of -custody."

Numerous sample identification documents will be used to maintain identification
and chain-of-custody of all samples collected and to control sample disposition.
These include: sample identification tags, receipt for samples forms, custody scals,
chain-of-custody records, sample labels, and possibly other laboratory specific forms,
All forms should be filled out with waterproof ink.

All necessary sample identification tags will be provided or approved by the EPA
and the serial numbers will be recorded in the field notebook. Sample tags will be
attached to each sample collected. Unused tags will be returned to the Field Team
Leader.

Samples shipped to the designated laboratory will be-placed in coolers sealed with
custody seals. Two seals will be placed on cach cooler, one at the front and one at
the back. Clear tape will be placed over the seals to ensure that seals are not
accidentally broken during shipment. All samples will be shipped under
requirements listed in 49 CFR 172.101. Any additional requirements (i.e. labels) by
the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Record. When transferring
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody transfer
from the sampler to another contractor’s team member, to a shipper, or to the
designated laboratory.

Samples will be packaged properly for shipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other pertinent information
will be entered in the "remarks” section of the Chain-of-Custody Record.

All shipments will be accompanied by the Chain-of-Custody Record identifying its
contents. The original record accompanies the shipment, and the yellow copy should
be given to the Contractor’s or PRP(s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment information (i.e. laboratory name, airbill number) if a
Contract Laboratory Program (CLP) laboratory is being utilized. This information
will be obtained (rom the RPM upon selection of the designated laboratory.
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SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) shall provide the EPA RPM with the name of the Field
Team Leader and names of other team members. Contractor or the PRP(s) shall be
able to provide, at EPA request, proof of OSHA approved safety certification for all
team members.

Sampling activities will be scheduled according to laboratory availability, and an
agreed upon time-frame between EPA and the Contractor or the PRP(s).
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INTRODUCTION

SITE

A statistical sampling cffort will be conducted in Jacksonville, Arkansas to
determine the representative concentrations of TCDD in  Vertac Chemical
Corporation {Vertac) offsite areas where elevated levels of dioxins have been
detected in grab samples, as well as in other offsitec arcas of potential risks. Three
separate sampling plans were requested under this Work Assignment. These plans
address: 1) creek sampling; 2) lake and pond sampling; and 3) residential sampling.

BACKGROUND

Herbicides, including di- and tri-chlorophenoxyacetic acids, have been
manufactured and formulated at the Vertac Plant in Jacksonville, Arkansas over the
last 30+ years. Tetrachlorodibenzo-p-dioxin (TCDD) is a by-product of the
production of these herbicides. Herbicides wastes which contained TCDD werc
discharged into the sanitary sewer and into Rocky Branch, a small watercourse that
flows into Bayou Meto. Subsequently the downstream wastewater treatment
facilities, Bayou Meto, and flood plains of Rocky Branch and Bayou Meto became
contaminated with TCDD.

Attention was first focused on the Vertac site as a possible source of TCDD
contamination after the National Dioxin Survey of 1978, Since then several
investigations, including the RI conducted by the EPA, have conflirmed TCDD
contamination in the wastewater [acilities (a sanitary sewer system, an old sewage
treatment plant which is not in service and, an active acration pond and two
oxidation basins); in two waterways which drain this area and receive treated
wastewater effluent (Rocky Branch and Bayou Mecto); and in the flood plains
adjacent to these waterways.

PROPOSED SAMPLE LOCATIONS AND ANALYSES

All sampling will be conducted by the Contractor or a potentially responsible party
or parties (PRPs) in accordance with this sampling plan. EPA will be present in an
oversight role and will split 10 percent of the samples analyzed. Approximate
sample locations are shown on Map |1, This sampling plan addresses the
aforementioned (3) residential sampling.

The Contractor or PRP(s) will sample:

o Specific areas of the residential area south of the Vertac property., (Map | -
Arcas C,D).

o Arcas of the residential area south of the Vertac property - gross (large) grid.
(Map | - Area D)
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o The Old Sewage Trcatment Plant. (Map | - Area E1/E2)

o Ditch containing manhole 2043 near Redmond Road and Hwy. 67, (Map [ -
Area H)

o Dry stream bed parallel to Rocky Branch, south of Redmond Road. (Map 1 -
Arca M)

Approximately 75 soil and sediment or composite samples will be analyzed by the
Contractor or PRP(s) and approximately 7 of those will be split with EPA (10
percent of the total number of samples analyzed). (Sce sample locations on Map 1).

All samples will be analyzed for total TCDD on a 48 hour turnaround , semi-isomer
specific analysis by tandem mass spectrometry (GC/MS/MS). (Attachment 1). This
allows lFor a fast quantitative screening of samples. Any samples with levels greater
than 1.0 ppb will be reanalyzed using an isomer-specific analysis for 2,3,7,8-TCDD
only.

The number and location of sample points in a given sampling plan is dependent on
the number of samples necessary to mect the sampling objectives, which for this
plan is that of screening. Composite sampling will be used in this sampling project.
Composite sampling techniques are discussed under “Sample Methodology."

This plan is based on random statistical sampling procedures to ensure a 95%
confidence factor (Attachment 2).

QUALITY ASSURANCE/QUALITY CONTROL {QA/QC) PROCEDURES

The purpose of collecting split samples is to perform a quality assurance monitoring
of the sampling procedures. The sampling methods detailed in this sampling plan
shall be adhered to strictly and any deviations or additions to this plan will be
carefully documented in a field notebook and approved by the EPA Remedial
Project Manager (RPM) prior to commencement of sampling, or changes will be
approved in accordance with procedures included in a Consent Administrative
Order.

Quality Control (QC) samples will include duplicates, field blanks, (background) and
cquipment rinsate blanks (if nccessary). Field blanks will consist of an appropriate
matrix chosen by the RPM and should be taken offsite. These samples should also
have the same soil characteristics of the sampling area. QC samples should comprise
25% of the total number of samples taken. (Attachment 3)

SAMPLE METHODOLOGY (GENERAL)

Specific equipment to be used in the sampling procedures should be noted in the
decontamination section of the Site Safety Plan to be approved by the EPA RPM.
The method used to flag the sample locations will also be determined by the EPA
RPM.
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Soils

Each sample will consist of 2 spoonfuls of soil of approximate equal weight taken
from the top 3 inches of soil. Coarser fragments (or grass) should not be included
in the sample. The soil should be collected in a container, such as a stainless stcel
pan, which will allow for the proper mixing of the soil. It is vital that the soil be
homogenized. After the soil has been well mixed, it will be transferred to a glass
sample container with teflon lid.

The use of spoons or scoops (stainless steel) allows for rapid sample collection.
However, a small soil corer (stainless steel) will provide consistent soil volume and
depth.

SAMPLING METHODOLOGY (SPECIFIC)

This sampling plan addresscs the residential areas as previously noted. Fine grid
sampling methods will be used at Location C. A variation of fine grid sampling
will be used at Locations E1/E2, H, and M and random grab sampling will be used
at Location D.

Fine grid sampling will be based on the document "A Sampling Strategy for
Cleanups of Dioxins in Soils" (Attachment 2). Modifications will be made as deemed
appropriate by the EPA RPM.

The maximum area for one grid will be 5,000 sq. ft. The grid will be subdivided
into areas no larger than 10 ft x 10 ft. Each sub grid will be marked in the center.
Two spoonfuls of soils will be taken approximately 2.5 ft to the north of the mark,
2.5 ft to the west of the mark, and 2.5 ft to the south of the mark. All north
aliquots will be composited to form one sample, all west another, and all south the
third. All composite samples will be analyzed by the rapid determination screening
method.

Samples will also be taken to confirm mixing technique. The number and type of
samples will be determined by the EPA RPM.

The sampling method used for each location (Figures C,D,E,HM) is as follows:
Area C - Residential
o This area will be gridded according to fine grid procedures.

o Grids will begin at the Rocky Branch/tributary confluent and go northward to
the Vertac fence line.

o Grids will be adjacent to Rocky Branch and its tributary, on the residential side
of the creek.

o Grids will be approximately 20’x 250 in the wooded arca south of 2111 West
Lane on the west leg of Rocky Branch Creek and south of the apartments on the
east leg. Grids 20" x property lines shall be used in all other appropriate arcas.
Two adjacent grids each 20’ in width will be sampled.

N



Work Assignment No. 649 4

1]

Any natural occurrences such as drainage areas should be considered when
sampling.

If sample results are above | ppb for the grid closest to the creek, then the
composite samples from the adjacent grid (further into the residential area) will
be analyzed.

The manhole area (manhole No. 2734) in the side yard at 612 Oakley will be fine
gridded. Grid size and direction will be detcrmined at the location dependent
on site-specific needs.

The manhole area (manhole No. 2745) in the backyard at 1704 Hill Strect will be
fine gridded. Grid size and direction will be detcrmined at the location
dependent on site-specilic needs.

Area D - Residential

o]

o

[0]

This area will be divided into 2 large grids - east and west.
Three samples will be taken in each grid.

Samples will be random grab samples, not composites. Locations will be
determined by the Contractor or PRP(s) and the EPA RPM.

Area E1/E2 - Old Sewage Treatment Plant

Drying Bed Areca:

o]

o

This area will have 2 grids - drying beds and non-bed areas.

A total of 50 samples will be taken in the siudge beds for one composite sample.
Locations will be determined at the time of sampling by the EPA RPM.

A total of 50 portions will be taken in the area outside the drying beds for one
composite sample. Locations will be determined at the time of sampling by the
EPA RPM.

Clarifier Area:

[¢]

Q

This area will be considered one grid area.

A total of 30 portions will be taken in this area for one composite sample.
Locations will be determined at the time of sampling by the EPA RPM.

Area H - Drainage ditch with Manhole 2043

o

o]

The lowest level of the ditch will be considered one grid.

The grid will be a rectangular area parallel to South Redmond Road which
encompasses the area shown as Area H.

Approximately 40 portions will be taken in the grid for one composite sample.
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These samples will be taken by fine grid procedures.
Arca M - Dr ream

0 The dry stream bed will be divided into 3 grid areas - 2 equal grids south of
South Redmond Road south to the drainage line from the old sewage treatment
plant and 1 grid (size of each of the other grids) south of the drainage line.

o The grids will be approximately 10°x500".

o Approximately 50 portions will be taken in each grid for one composite sample
per grid.

o Samples will be taken every 10 fcet at the mid-point of the creek bed, to obtain
one composite sample of 50 portions.

FIELD DECONTAMINATION OF SAMPLING EQUIPMENT

All equipment used in the sampling event shall be decontaminated prior to initial
use and between samples to prevent cross-contamination between samples. The
procedure will involve washing tools with a solution of laboratory grade detergent
and potable water, followed by rinses with (resh potable water, distilled water, and
finally hexane. When possible, disposable equipment should be used in order to
minimize decontamination time in the field. Exact procedures for decontamination
and ultimate disposal of all disposed equipment will be addressed by the Contractor
or PRP(s) in the site safety plan.

FIELD NOTEBOOKS AND PHOTOGRAPHS

All pertinent field survey and sampling effort information shall be recorded in a
logbook during each day of field effort. A log book will be assigned to the field
task and will have a unique document control number. The logbook will be bound
and will have consecutively numbered pages. The field team leader will be
responsible for ensuring that sufficient detail is recorded. Logbooks will contain
sufficient information so that field activities can be reconstructed without relying
on the memory of the field crew. All entries shall be made with indelible ink.
Each day’s entries will be initialed and dated at the end by the author, and a line
will be drawn through the remainder of the page. All corrections shall consist of
line-out deletions that are initialed. Entries in logbooks will include:

1) Date and time of starting work,

2) Mame of field task leader and tcam members.

3) Purpose of proposed work effort.

4) Description of work area, including information on photographs taken.

5) Location of work area, including map reference.

e

-
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6) Details of work effort, particularly any deviation from the field operations
plan or standard operating procedures.
7) Field observations.
8) Personnel and equipment decontamination procedures.
)] Weather conditions.
For sampling efforts, specific details for each sample will be recorded on scparate

sample data sheets. However, in addition to the items listed above, the following
general information shall be included in the logbook during sampling efforts:

1) Type and number of samples.

2} Sampling method, particularly deviations from the standard operating
procedures.

3) Sample location and number.

Strict custody procedures will be maintained with the field logbooks. While being
used in the field, logbooks shall remain with the field team at all times.
Photocopies of the logbooks will be used as working documents,

Photographs will be taken with a 35 mm camera with a 50 mm lens. For each
photograph taken, several items will be recorded in the field logbooks:

1) Date and time.
2) Name of photographer.
3) Name of site and field task.
4) General direction faced and description of the subject.
5) Location on-site.
6) Sequential number of the photograph and roll number.
Photographic information from the logbooks will be photocopied and placed in the
file accompanying the slides or prints.

HEALTH AND SAFETY CONSIDERATIONS
The Contractor or PRP(s) will submit a Site Safety Plan to the EPA RPM for
approval. All field personnel will have thoroughly reviewed the approved Site
Safety Plan and will understand the safety considerations and should be familiar
with emergency procedures prior to site entry. All field personnel at the site will

have been trained and authorized to use respiratory protection, if necessary.

It will be the responsibility of the EPA RPM to coordinate with City Officials

0N
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(regarding the police firing range adjacent to the old sewage treatment plant and
access to the west Sewage Treatment Plant) and contact individuals (regarding
access to private yards and leashing (if necessary) of dogs during sampling).

SAMPLE PACKAGING, LABELING AND PRESERYATION

The sample packaging/staging area location will be determined daily based on
sample locations and safety. All samples will be transferred into glassware and
capped immediately with teflon-lined lids. Bottles and caps will be supplied by an
EPA approved sample bottle supplier.

Upon containerization, each sample will be labeled with a site name, sample
location, unique sample number, collection time, and type of analysis to be
performed. Duplicate containers will be assigned different sample numbers. Labels
are provided by the bottle supplicr. The label is then covered with wide clear tape
to protect the label. A scrialized sample tag, provided by EPA, will be tied to the
bottle neck. A chain-of-custody seal will be filled out, signed, and then afixed over
the bottle cap. The bottles will then be placed in a zip-lock plastic bag. The bottles
should then be placed in individual sample cans. An absorbent material should be
poured into the can to cushion the glassware and absorb any spills due to breakage
during transport. The can should then be closed and a completed Chain-of-Custody
seal attached across the top.

All samples will be placed in coolers for overnight delivery to a designated
laboratory. Additional packing material may be needed to fill voids in the cooler.

CHAIN OF CUSTODY

A required part of any sampling and analytical program is to protect the integrity
of, and keep track of, samples from collection to data reporting, This includes the
ability to trace the possession and handling of samples from the time of collection,
through analysis and final disposition. This documentation is referred to as "chain-
of -custody.”

Numerous sample identification documents will be used to maintain identification
and chain-of-custody of all samples collected and to control sample disposition.
These include: sample identification tags, receipt for samples forms, custody seals,
chain-of -custody records, sample labels, and possibly other laboratory specific forms.
All forms should be filled out with waterproof ink.

All necessary sample identification tags will be provided or approved by the EPA
and the serial numbers will be recorded in the field notebook. Sample tags will be
attached to each sample collected. Unused tags will be returncd to the Field Team
Leader.

Samples shipped to the designated laboratory will be placed in coolers sealed with
custody seals. Two scals will be placed on each cooler, one at the front and one at
the back. Clear tape will be placed over the scals to ensurec that seals are not
accidentally broken during shipment. All samples will be shipped under
requirements listed in 49 CFR 172.101. Any additional requirements (i.e. labels) by
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the delivery service should be determined prior to the commencement of sampling.

All samples will be accompanied by a Chain-of-Custody Record. When transferring
samples, the individuals relinquishing and receiving should sign, date, and note the
time on the record. This record will be used to document sample custody transfer
from the sampler to another contractor’s team member, to a shipper, or to the
designated laboratory.

Samples will be packaged properly for shipment and dispatched to the designated
laboratory for analysis, with a separate Chain-of-Custody record accompanying each
shipment. The method of shipment, courier name, and other pertinent information
will be entered in the "remarks” section of the Chain-of-Custody Record,

All shipments will be accompanied by the Chain-of-Custody Record identifying its
contents. The original record accompanies the shipment, and the yellow copy should
be given to the Contractor’s or PRP{s) Field Team Leader.

Other forms may be required, dependent upon the laboratory selected. It may also
be necessary to notify the Sample Management Office (SMO) in Alexandria,
Virginia of the shipment information (i.e. laboratory name, airbill number) if a
Contract Laboratory Program (CLP) laboratory is being utilized. This information
will be obtained from the RPM upon selection of the designated laboratory.

SAMPLING PERSONNEL/ACTIVITIES SCHEDULE

Contractor or the PRP(s) shall provide the EPA RPM with the name of the Field
Team Leader and names of other team members. Contractor or the PRP(s) shall be
able to provide, at EPA request, proof of OSHA approved safety certification for all
team members.

Sampling activities will be scheduled according to laboratory avatlability, and an
agreed upon time-frame between EPA and the Contractor or the PRP(s).
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This method is for use in the rapid determination of 2,3,/,8-1etracnigrg-
ditenzo-p-dioxin (2,3,7 @-TCOD) in soil and sediment, when 2,3,7,B-TCOD is
known to be the princip. or only tetrachlorodibenzod .in isomer present,
The method is not specific for the 2,3,7,8-TCOD isomer, unless a capillary
column which separates that isomer from the other 21 TCDD isomers is employed,
The method is applicable in the concentration range of 0.3-25 ug/kg.

* The method employs a tandem quadrupale mass spectrometer (MS/MS) as the
final detector. The specificity of detection inherent in such a system
significantly reduces tne need for sample cleanup. This, in turn, improves

. productivity and cost-effectiveness relative to other high resolution and low
resolution GC/MS analysis techniques. The apparatus and methods described
.are designed for use in a mobile laboratory, which permits on-site analyses.

The method is intended to be used when analytical results are required
rapidly, such as when site cleanup operations are in progress. Since the
method is not isomer specific, false positives, including isocmers other than
2,3,7,8-TCDD, may occur. But errors in this regard would be on the side of
safety. Emphasis in the method is placed on avoiding false negatives, as
this is a more critical considearation when public health is to be protected.

This method is restricted to use only by or under the supervision of
analysts experienced ino the use of gas chromatography/triple quadrupole mass
spectrometers and skilled in the interpretation of mass spectra.

Because of the extreme toxicity of this compound, the analyst must
pravent exposyre to himself, or to others, by materials known or believed tc
contain 2,3,7,8-TCOD. Section 1Y of tnis method contains guidelines and
protocels thal serve as minimem safe-handling standards in a limited eccess
Tasoratory.

Analyte CAS Number
2,3,7,8-TCaD 1746-01-6

1. SUMMARY OF MITHOO

Five (5) grams of anhydrous sodium sulfate is placed in a 10 ml serum
vial ana the vial with cap ana septum is weighed. Approx1ma aly 5 grams of a
so1l sample is agded and the vial is re-weignhed. The sample 15 sprked wiln
internal and surrocate standards of isotopically labelled 2,3,7,8-TCOD. The
samzle is mixed by shaxing, and extracted with aceton: tr1le/c1cnlorcnethawe
1n the closes vial. An aliguot of the extract is taken and, after serarazion
from acetonitrile, the dichloromethane is used directly for GT/MS/MS analys: s
Clean-up should usually not be necessary, but a clean-up procedure is incluee
for those samples which do not meet quality assurance criteria. Corcnn"-:1:1
of the extract may be done to lower the minimum cetectadle concentration.
Capillary column GZ/MS/MS conditions are describec whizh allow for separaiion
of TCDD from the bulk sample metrix and measurement of TCDD in the extraze.

0H -
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Quantification is tased ¢ .he response of native TCLD ative to the isotooica]1y
tabelled TCOD internal standard. Performance is assessed based on the resylts far
surrogate standard recoveries, EPA performance evaluation samples, spike recovery
tests, and method and field blanks,

ITI. [INTERFERENCES

Hethod interferences may be caused by contaminants in salvenis, reagents,
glassware and other sample processing hardware that lead to discrete artifacts
and/or elevatad backgrounds at the ions monitored. A1l of these materials
must be routinely demonstrated to be free from interferences under the

conditions of the analysis by running laboratory method blanks as described
in Section VIII.

The use of high purity readents and solvents helps to minimize interference
proslems. Purification of solvents by distillation in all-glass systems may
be required.

Matrix interferences may be caused by contaminants that are co-extracted
from the sampie. The extent of matrix interferences will vary consideranly
from source to source, depending upon the nature and diversity of the sample.
2,2,7,8-TCOD 1is often associated with other intarfering chlorinated compounds
wnich are &t concertrations saveral magnitudes higher tnan tnat of 2,3,7,8-TCDD,

The use of a triple quadrupcle mass spectrometer as the detector sarves
2 minimize the influence of many of these interferents.

IV, SAFETY

Tne following safety practices are excerpted directly from EPA Matnod
€13, Seztion 4 (July 1922 version): See following pace.
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4 2 Eachlaboratory must develop a
stnct safety program for handling of
2.3.7.8-7C0D. The following labora-.
‘Ofy practices are recommended:

421 Contamination of the tabora-
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2 27.87220 s extremaiy toxic 10
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besr hancied for years without imury in
eralyticai and biclogical Iaborstormes.

T niQues used in handhing radio-
acuve and infectious materais are
spplicabie 10 2,3,7,8-TCDD.

4 3.7.1 Protective Equipmaent:
Throw-sweay plastic gloves. apron or
fab coat, safety glasses and lab hood
adequate for radioactive work.

4.3.1.2 Tisining Workers must be
trained in the proper method of
temoving of contaminated gloves and
clothing without contacting the
extenior surfacas.

4 3 1.3 Personat Hygiene: Thorough
washing of hands and foresrms after
each mampuiation and beforas breaks
{coffee. lunch, snd shift).

43 1.4 Continement: Isolated work
ares. postec with sig-s, segregated
g'assware snd tools, plastic-backed
absorbent paper on benchicps.

43 1.5 Waste Good techniqus
includes mMimmizing cantaminated
waste Plastic bag iners should be
used in waste cans. Janitors must be
trained in safe handling of wasts.

4 316 UCisposai of Wastes:

2.3.7.8 TCTC decomposes above
800 °C Low-ievel waste such as the
absorbent paper, tissues, animal
re—a:ns anc piastic givoes may be
burned in a good incimerator. Gross
quanttes (milgrams) should be
packaged securely angd disposed
through ccmmercial or governmental
channe:s which are cacable of handiing
high-level razicactive wastes or
extremely toxic wastes Liguids shouid
be allowec 10 evacorate 1n 2 goot hooo
8ngin a discosable container. Residues
may then be handied ss above.

4 31 7 Decontamunstion: Psrsonst=—
any miid s0ap with plenty of scrubbing
sction Giassware. Tocls, and
Suriaces— Chiorcinene NU Sotvent
(Tracemark of the Dow Chemical
Company! 15 the lesst toxic sOtvent
shown 1c be effective Satistactory
Clearing mayv be sccomphshed by
nns:ing with Chiorothene. then washing
with any cetergent ang water Qisn
watar may be cisposea 10 the sewer it
1% prudent 1C mMinimeze sotvent westes
bezause they Mmay tequire spectai
discosal through commercial sources
which are expensive

4318 Launary Clothing known 1o
be cocntaminated shouic be disoosed
wilh 1he precautions cessnbed unass
“Cisposa of YWastes " Lab costs or
otner clot™ing woinin 2.3.7 8 TCZD

-
Pl

8nou.C e colecled in plastic bags,
Persons who convey the bags ang

ae 1 the clothing should be advigad
of ti.c hazard ond 1rained in proper
hancling. The clothing may be put inte
b washer without contact if the
fauncerer knows the problern, The
washer should ba run through a cycle
before being used again for other
clothing.

431.9 Wipe Tests' A useful methpe
of detesmiming cleanliness of work
surfaces snd 100/ 15 10 wipe the surtace
with a piece of filter paper Extracuon
and anslysis by gas chromatography
can achieve a hmit of sensitivity ot 0 1
¥ per wipe. Less than 1 g
2.3.7.8-TCDD per sample indicates
scceptable cleaniiness; anything higner
warrants further cleaming More than
10 ug cn 8 wipe sample indicates an
acute hazawd and requires prompt "
cleanuing before further use of the -
equipment or work space ang ingicates

further that unazcentable worx

praclices have been empioyeg in the

past.

4 3.1.10 inhalation Any procedure
thal mey procuce sirborne contam.na
Ton must be done with gooc ventiiation
Gross lossas tc a ventistion system
must Not De sliowed Heanchng of the
dilute solutions normaily usez In

BNGIY LSS NS aTiTd wlik DieseTs NO
inhalation hazargs except in case of 37
accident.

43111 Accidents. Remove
contaminated ciothing immediatery
tak:ing precsul:ons not to comtarmingte
skin or other artcies Wasr expeosec
EkIN viGTTOUS!y 8NC TESERTES Y UNTH
megdical attention s ottamed



V. APPARATUS AND MATEF LS

A1l glassware is initially cleaned with aqueous detergent and then ringegq
with tap water, deionized water, acetone, toluene and methylene chloride.

Other cleaning procedures may be used as long as acceptable method blanks arg
obtained.

Electronic ba]énca, capable of weighing at least 50 g, with an accuracy
qf at least + 0.05 g.

Shaker, vortex-type or equivalent
Centrifuge, 400U rpm, capable of handling 25 mm diameter vials
Centrifuge tubes

1U ml serum vials; with teflon faced septa and aluminum caps (Chrompak
10204 and 10213 or equivalent) '

1 ml serum vials; with teflon faced septa and aluminum caps (Chrompak
10221 ane 10211 -or .equivalent)

Crimper for 10 mi serum vial (Chrompak 10233 or equivalent)

Crimper for 1 ml serum vial (Chrompak 10231 or eguivalent)

Drsposable teflon 0.45 micron filters (Millipore SLHVO2S H2, or equivzlent)

5 ml disposable Glaspak syringes {Sarcent Welch S-78401-B or eguivalent)

13 gauge disposadle syringe needle (Sargant Welch S$-73302-G or eguivalent)

Ovsposadle pipets, 9 3/4 inches x 7 mm o.d.

Glass wool, silanized

Nitrogen blowdown apparatus

Gas chromatograph - an analytical system witn all} required accessories
1ncluding syringes and analytical columns. Tne injection port must be desigred
for capillary columns and splitless injection.

Triple quadrupole mass spectrometer with GC transfer line anz ciow
Z2iscnarge 1on source (TAGA® 600U, SCIEX®, Thornnill, Ontaric, Canac::

Comzressez Hases: Zero Grade Air (from arstillation, not water
nydrolys:s)
Ultra High Purity Nitrogen
Ultra High Purity Argon
Column: S m long, wide bore fusea silica capillary (eg. U.22
m 1.0.)
g-5 1.0 mcron film thickness.
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Vi. REAGENTS

Stock Standard Solutions

Stock standard sclutions correspond to three to\uecg solutions conta1n1ng
unlabelled 2,3,7,8-TCD0 at varying concentrations, and -2 3,7,8-TCDD
(interna) standard, CAS%; 80494-19-%) at a constant concen ratxon. These
Solutions also contain °°C14-2,3,7,8-TCD0 (surrogate compound, CASRN 85508-
50-5) at varying concentrations. TH:S: stock solutions are to be used in
preparing the calibration standard solutions and are to be obtained from the
Quality Assurance Division, USEPA, Env1ronmenta1 Monitaring Systems Laboratory
{EMSL-LV), Las Vegas, Nevada. If not available from EMSL-LV, stock standard
solutions may be prepared from commercially available standards. However,

the accuracy of these solutions must be checked against EPA supplied standard -
solutions,

The three stock solutions will have the following concentrations of
uniabelled, internal and surrogate standards.

Stock Solution #1 (CCl)

pladeled 2,3,7,8,TCD0 - 0.2 ng/ul
3°c12-2 3,7,8-TCDD - 1.0 ng/ul
’t14-2,3,7,8-TCDD - 0.0€ ng/ul

Stock Solution #2 (CCZ)

Ed»abe‘e*

sladeled 2,3,7,8-TCDD - 5,0 ng/ul
3;C12-2,3,7,8-TCDD - 1.0 ng/ul
c1;-2,3,7,8-7C0D - 0.2 ng/ul

NJOTZ: Store s$tock salutions in 1 mi amper mini-vials under refrigeration.

Calibration Standard Solutions

Calibration standard solutions are prepared to simulate the conditions
of sample analystis as nearly as possidble. Three calibration standarc soluticns
are prapared fram the stock stancard solutions $0 &8s T3 contain constant
dmounts of intearmal standarz (5 ug/kg eauivalent) witn variable amounts of
unladelez standard (1,5, ana 25 ug/kg egquivalent) and surrogate standzrs
(0.3, 0.€, ana 1.0 ua’/xz equivalent). The equivalent cencentrations are
based on the use of S-gram samoles, extraction with 5 ml of 2:1 acetonmitrile:
dicnicrometnane, and a f\ﬂa\ extract volume of approximately 1.66 mi ercnlgre-
methane after remova) of acetonitrile, as calied for in the procedure,

wn



Low Level

Add 750 ul of stock soluticn #1 to a 5 ml volumetric flask and bring to
volume with dichloromethane. Mix well. This so]utioT contains an equivalent
concentration of 1 ug/kg of 2,3,7,8-TCDD, 5 ug/kg of 3C12—2,3,7,8-TCDD, and 0.3
ug/kg of 3/C1,-2,3,7,8-7C0D.

Medium Level

Add 750 ul of stock sclution #2 to a 5 ml volumetric flask and bring to
volume with dichloromethane. Mix well. This so]utioT3contains an equivalent

concentrag}on of 5 ug/kg of 2,3,7,8-TCOD, 5 ug/kg of C12-2,3,7,8-TCDD, and 0,6
ug/kg of *'C14-2,3,7,8-TCDD.

High Level

Add 750 ul of stock solution #3 to & 5 ml volumetric flask and bring to -
volume with dichloromethane. Mix well. This so]utionlgontains an equivalent
concentrat%on of 25 ug/kg of 2,3,7,8-TCOD, 5 ug/kg of €y2-2,3,7,8-TCDD, and 1.0
ug/kg of ° C14-2,3,7,8-TCOD.

NOTE 1: Although the surrogate, 37C14-2,3,7,8-TCDD, is present in all threes
Tevel calibration solutions, only the high level solution is used for calculating
the relative response factor for the surrogate.

NOTE 2: Al1Y calibration standard solutions must be stored in an isclated

refrigerator and protected from 1ight. Check these standard solutions freguently
for signs of evaporation.

Sample Spikina Soluticn

The sample spiking sclution is also to be obtained from the Quality
Assurance Division, U. S, ZPA Environmental Monitoring Systems Laboratory
(EMSL-LV), Las Vegas, Nevada. The spiking solution will have the follaowing
ccncentrations of internal and surrogate standards.

13¢,5-2,3,7,8-7C00 - 0.5 ng/ul
21014-2,3,7,8-TC00 - 0.1 ng/u]

When 50 ul of this solution is spiked in 5 g of soil, the resulting
concentrations in the soil are 5 uag/kg and 1 ug/kg of internal and surrocatsz
standara, respectively.

It is reccommended tnat approximataly 2.5-5 ml of the spiking solution ba
transtiarred to a 9 ml serum vial and sealed with a sestum and cap prior L2
each day's work for use in spiking samples that day.

‘NOTz: It is very imcortant that no evaporation of sample spiking solution
be allowed to occur, since the accuracy of rasults are directly dependent on
tne addition of a xnown amount of intarnal standara.



Field Blank Spiking Solu*'7n

The field blank spiking solution is also to be obtained from the Quality
Assurance Division, U. S. EPA, Environmental Monitoring Systems Laboratory
(EMSL-LV), Las Vegas, Nevada. The spiking solution will have the following
concentrations of unlabelled, internal, and surrogate standards:

2,3,7,8-TC00 - 0.1 ng/ul
§7C »-2,3,7,8-TC00 - 0.5 ng/ul
! C}4-2,3,7,8-TCDD - 0.1 ng/ul

When 50 ul of this sclution is spiked in 5 grams of soil, the resulting
concentrations in the soil are 5 ug/kg of internal standard and 1l ug/kg each
of unlabelled and surrogate standard.

NOTE: 1t is very important that no evaporation of field blank spiking
solution be allowed to cccur, since the accuracy of results are directly
dependent on the addition of a known amount of internal standard.

Solvent

A1l solvents 'should, be pesticide grade or equivalent. The following
solvents will be needed:

Acetonitrile
Dichlorcmethane
Cyclchexane
Toluene
Benzene
Methanol

Silica Gel

Type 60, 70-230 mesh, Soxhlet extracted with dichlcromethane for 2% hours,
thnen azsivatea for 24 hours at 130°C.

Acid Alumina

AG 4, 100-200 mesn. soxhlet extracted with dichloromethane for 24 hours,
then activated for 24 hours at 1900C. .

Cartopack C

Celite 545
Sodium Sulfate
(ACS) granular, anhydrous.
¥YII. CALISRATION AND LIMIT OF DETECTION DETEIMINATIONS

Calibration must be done using the internal stangar

2 technigue. in to's
case, <ne internal standa2rd 1s 3N isotope of the compounc-af

-interes<, &nc



metry. The three calibration standarc solutions cescribed-in section VI are
required.

Inject 1-2 ul of each of the calibration standard solutions and acquire
selected reaction monitoring data for the following parent- daughter ions:

m/z = 320 +257
- m/z = 322 +259
m/z = 328 +263
m/z = 332 +268

For simplicity in subsequent sections, we will refer only to the daughter
ions, since guantitation is based on daughter ion response.

Relative response factors for unlabelled 2,3,7,8-TCOD vs the internal

standard for triplicate ceterminations of each of the three calibration
standard solutions are calculated.

Equation I: Relative Response Factor (RRFs) for 2,3,7,8-TCCD
RRFs = (AgCig)/(RiCs)

where A. = the sum gf the area responses for the iens, m/z 257 and 259,
corresponding tc the unlabelled standard, 2,3,7,8-TCOD.

Ajg = the arez response o{3the jon m/z 268, carresponding to the
internal standard, “-C;,-2,3,7,8-TCDD.

~

Vs

"
ct

ne concantration of the unlabelled standard, 2,3,7,8-TCOD
Cis = the concentration of the internal standard, l3C12-2,3,7,B-TCDD.

[n the case of the unlabelled 2,3,7,8-TCOD each of the calibraticn
stanczrd solutions must be analyzed in triplicate, and the variation of the
RiF values for each compound at each concentration level must not exceed 10%
RSD. If the threse mean RRF values for each compound do not differ by more
than + 10%, the RRF can be considered to be independent of analyte quantity
for the calibration concentration range, and the mean of the threes mean RRFs
snall 52 ysed for concentration calculations. The overall mean is termed a
calisration factor,

Similarly, relative response factors for the surrogate standard vs the .
internal standard for the triplicate determinations of the hignh level calibration
solution are also calculated.

Ecuazion Il: Relative Response Factor {RRFSS) far 37C14-2,3,7,8-TC3D

RR%gq = (AggCig)/ (A 5Css)

wnere Acq = the area response of the3daughter ion, m/z 263, corrasconding t2
the surrogate standard, /C14-2,3,7,8-’CDD.*

> suctract V.Uluz of any

responsa from the 283 response to corract for
contributions ef 2,3,7 2

O0 tc the 263 response.

P
257
8-TC

=R i™



) Ajg = the area response 0{3the ion m/z 268, corresponding to the
intern¢ standard, C12—2,3,7,8-TCDD

<
"

¢s = the concentration of the surrogate standard, 37C14—2,3,7,8-TCUD_

n

and  C;g = the concentration of the internal standard, 13C12'2.3,7,8~TCDD_
In the case of the surrogate standarg, 37C]4-2,3,7,8—TCDD, the variation

of the three RRF values for the high level calibration sclution should not

excead 10% RSD. If this is the case, the mean of the thres RRFs shall be

.used for concentration calculations. The overall mean is termed a calibration

factor.

The calibration factor for the unlabelled 2,3,7,8-TCDD must be verified on
each work shift of 8 hours or less by the analysis of a low level calibration
standard, [f the RRF for the low level calibration differs from the calibration
factor by more than 10%, the entire calibration must be repeated and a new
calibration factor determined. The most recently verified calibration factor
must be used in all calculations. This verification is only required for the
uniabelled standards. There is no need to check the surrogatz calibration
factor unless the surrogate recoveries appear biased or consistently fall outside
the 6U-140% control limits.

The theoretical ratio of the m/z 257 to 259 jons for native 2,3,7,8-TCDD
is 1.02. However, in practice this ratio will differ from the theoretical due
to the very low resolution used in both analyzing quadrupoles for this type of
analysis. The ratio must therefore, be determined empirically as follows:

Equation 1I1: (Ratjo of native TCDD daughter ions;

Ratio A2g7/A25g

whers Azg7 = Area response for ion m/z 257

»
™
tn
[¥ve)
"

Area response for ion m/z 259

The mean of the ratios calculated for each of the nine calibration

splutions is used for comparison purposes for qualitative identification of
2,3,7,8-1Co0.

It has been found that the sample spiking solution also gives responses
for the 257 and 259 daugnter ions corresponding to 2,3,7,8-TCDD. These
contributions muss be subtracted cut for each sample. In orger to detzrmine
this correction factor, aad 150 ul of the sample spiking solution to a S ml
volumetric flask and bring to volume with dichloromethane. Twenty 1-2 ul
injecz1ons of thrs solution must Se made and the rat1o of the arez responses
for the sum of tne m/z 257 and 259 jons vs the m/z 268 fon must be calculatad.
Twenty separate ratios must De detsrmined,

el



Equation I¥: Blank Response (B) of Sample Spiking Scluticn

.

B = /A

whers Ay = the sum of the area responses for the ions, m/z 257 and 259,
obtained with the spiking solution

and A;g = The area resgonse of the ion m/z 268, corresponding to the
internal standard JC12-2,3,7,8-TCDD present in the spiking
solution,

The correction factor for the blank contribution to sample response isg
then calculated as the mean of the 20 blank responses.

Equation V: Correction Factor (C.F.) for Blank Contribution
C.F. = 8
n

whera I B = The sum of the individual blank responses determined by
Equation 1V,

n = Number of replicate measurements of the blank response (20 are
required for initial determination).

Limit Of Detection

The empirical limit of detection will be calculated based on the variability
of the tlank respgonses. The blank responses correspond to those phtained
from rapeat injections of the (diluted) sample spiking solution, Each blank

responsa must be ccnverted to an equivalent concentration of 2,3,7,8-TCDD.

fauation VI: (Conversion of Blank Response to An Egquivalent Concentration of
2,3,7,8-TCCD)

Cy = Ay x Qs _ 25 x Ay
TAyg x RRFg x W 5 X myg X RRF ¢

wherz Cp = equivalent concentration of 2,3,7,8-TCDD in blanx (spiking
solution) (in units of ug/kg or ppb)

Ay = tne sum of the area responses of the ions m/z 257 and 283 for
the blank

Ajg = the area response of the fon m/z 288, corresponaing ta the
internal standard ¢

RRF. = The relative response factor previously cetermineg for
2,3,7,8-TCOD (Equazton 1)

Qi< = 25 nancgrams (the weicht of internal stanaard adageg to e:zdn
sample)
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W =5 grams {..e weight of wet soil used for each sample)

The standard deviation of the blank responses (in concentration units)
must then be calculated.

Equation VII: (Standard Deviation of The Blank Responses)

| Sp = (ECy%) - (ZCp)érm

n-1

where Sy, = standard deviation of the blank responses (in units of ug/kg)

O
o
u

blank response in concentration units (calculated using
Equation V1)

a3
"

numder of replicate blank results used (20 are required)

Finally, the limit of detection must be calculated from the standard
deviation of the blank.

Fauation VIII: (Limit of Detection Based on "Well-Known" Blank}*

LOD=2T.SD

wnere LOD = Limit of Detection

t the 10% point of the t statistic for a double-sided table
with n-1 degrees of freedcm (where n is equal to the numder
of blank results used). NOTE: The LOD must be calculatec
based on at least 20 replicate blank (i.e. spiking solution)
analyses. For n = 20, t =1.72.

Tne limit of detection calculated from equation VII! snould be less than
the reguired limit of detection of 0.3 ug/kg,

YIIT. QUALITY CONTROL REQUIREMENTS

The following quality control (Q.C.) requirements are listed in the
orcer that they must be run, Reguirements ! and 2 are to be run imitially
vefors any otnher samples. Requirements 3 through 7 are the Q.C. samples to
be 1ncluded with each baten of real samples (requirement #8) that 1s run 1n
one 8-hour time pericd or on each shift, The requirements 3 througn 8 2re t2
te run 1n the order as they appear in the list below on each shift,

*

Reference - Currie, Lloyd A. "Limits for Qual

it Cetection and
Quantitative Determinaticn” Anal, Chem., 40, 3, 58
.

, 1968



<1, An initial calibretion must be performed using ~-libration standard
solutions with varied (1,. and 25 ug/kg equivalent) nat..e TCDD and 5 ug/kg
equivalent internal standard. Calibration for the surrogate standard wil)
be based only on the high level standard (1 ug/kg equivalent). The criteria
given in Section VII must be met or the calibration must be repeated.

2. Initially, 20 replicate determinations of the spiking solution must
be run and area reasponses for the sum of m/z 257 and 259 ions vs the m/z 268
ion must be calculated. Twenty separate ratios must be determined {Equation
IV) and used in calculating the mean correction factor (Equaticn V).

3. A l-point check verification using the 1 ug/kg equivalent native
TCDOD and 5 ug/kg equivalent internal standard must be run once every 8 hours or
en every shift. If the RRF values from this calibration check differ by more .
than + 10% from the previously determined mean relative response factor (RRFs), =
the 3-point calibration must be repeated. The calibration check for
the surrogate is not necessary unless the surrogate recoveries appear biased
and/ar consistently fall outside the 60-140% control limits.

e

4. A laboratory "method blank” must be run along with each batch of 24
or fewer samples. A method blank is performed by executing all of the
specified extraction stepe, except for the introduction of a 5 gram sample.
The method blank is alsoc dosed with the internal standard and surrogate
standard. Results for the method blank must be calculated the same way as
samples. This includes correcticn for the spiking solution contribution as
indicated in Equation IX. A positive response > 0.3 ug/kg of native TCDD
followed by reinjection. If still positive, re-extraction and reanalysis of
a1l related samples must be dane.

5. "Field blanks" will be provided to monitor for possible cross-
contamination of samples in the Jab. The “field blank" wiil consist of
uncontaminated soil (background soil taken off-site). A positive response >
0.3 ug/kg native TCDD must be followed by reinjection. If still positive,
all samples associated with the field blanks must be re-sxtracted and reanalyzed.

6. One sample, designated by EPA, must be spiked with native 2,2,7,8-TCDD
at 2@ level of 1 ug/kg for each set of 24 or fewer samples. The Field Blank
Spiking Solution (Section VI) shculd be used to spike the designated sample.
The recovery must be 0.6 to 1.4 ug/kg or the analysis stopped ang all related
samples must be re-extracted and reanalyzed.

7. The laboratory will be given performance evaluation samoles by EPA
ts run with each batch of samples. The results from these performance eveluaticn
samcles will be evaluated by EPA. If a result is not within the acceotance
criteria sat by EPA, all samples in the batch associated with tnat PE sample
must be reanalyzed.

8. Each sample must be doseg with 50 ul of the sample spiking salution
contalning internal stancard f(ecuivalent to 5.0 ug/kg) and surrogats stancarc
(2quivalent ta 1.0 ug/kg). The surrocate recovery must bs 0.6 to 1.3 ua’kg
cr the sample must be reanalyzed.
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+ 9. The following qu~litative requirements must be =et in order to
confirm the presence of 1+ .ive 2,3,7,8-TCDD:

a. The retention time must equal {within 3 seconds) the ratention
time for the internal standard.

b. The 257/25% ratio myst be within the range + 10% of the value
of the ratio determined in Section YII, (Equation 1II).

i ¢, The ion responses at 257 and 259 must be present and maximize

"together. The signal to mean noise ratio must be 2.5 to 1 or better for both
daugnter jons, (Determine the noise level by measuring the random peak to
valley signal present on either side [within 20 scans] of the 2,3,7,8-TCDD

retention window., The 2,3,7,8-TCDD signal must be at least 2.5 times larger
than this.)

d. For those samples giving non-detect results, the result must be
less than the 0.3 ug/kg required limit of detection. Otherwise the analysis
must be stopped and interferences identified and corrected until the 0.3
ug/kg required limit of detection is met.

e. For'each sample, the internal standard must be present with at
teast a 10 to 1 signal to noise ratio based on the m/z 268 ion response.

IX. SAMPLE COLLECTION, PRESERVATION AND HANDLING

The procedures for sample collection, shipping and handling will be
specified by the EPA Regional Office responsible for the monitoring exercise,
The sampling team wil) bz providad with an 8 ounce glass jar, and 30-330 grams
of soil will be collected. Wnen received in the laboratory, the sample should
be thoroughly mixed in the jar for a minimum of 3 minutes, using a stainless
steel spatula. The spatula should be used to break up large clumps of soil
while mixing to achieve a homogeneous sample.

A 5 gram aliquot sample should be taken and placed in a pre-weighad 10 ml
serum vial containing approximately 5 grams of anhydrous sodium sulfate
together with a Teflon-faced septum and cap (The entire vial, NapSQO4, septum
and cap is pre-weighed and labelled). The 5 gram aliquot sample should be
representative of the entire sample. Thus, large stones or other particles
wnich are uncharacteristic of the sample, should not be included in the
aliquot.

Samples may be stored under amdjent conditions as long as temperiture
extremes (below freezing or above 90°F) are avoided. Samples must be proteztasd
from lignt t3 avoid phoilodecompasition,

A1l samples must be extracted and completely analyzed witnin 22 hours,
Extracts must be held for 6 months priar to disposal.



* CAUTION: Although t' * sample and standards are se“'ed throughout the
extraction procedure, the. . is always the possibility o leakage and brezkage
(especially during the sample spiking and centrifuging steps). The analyst
should, therefore, be fully protected by wearing plastic gloves and laboratory
jacket (a face protector is optional). See Section IV for details on specific
safety requirements, :

1. Prepare extraction solvent by mixing two volumes acetonitrile with one
volume dichlorometnane., Hix solvents thorougnly.

2. Weigh the sample vial and determine the net weight of sample (to 3
significant figures}).

3. Add 50 yl of the sample spiking solution (containing both internal
and surrogate standards). The solution will contain 0.5 ng/ul of internal
standard and 0.1 ng/ul of surrogate standard. Add the 50 ul solution directly
to the soil, spreading it over several sites on the surface of the soil.

4, Attempt to mix the soil and socdium sulfate by shaking. (Extremeiy
wet samples may not mix well, but DO RKOT open the vial to stir the contents.)
Additione]l anhydrous sodium sulfate should be added if needed.

-

S, Pierce the septum with a disposable needle and leave the needle in

place to vent the contents while the extraction solvent is introduced.

6. Adc 5 ml of the 2:1 acetonitrile: dichloromethane extraction solvent
u4sIng 2 5> mi syringe and disposable needle. Retain the syringe for soivent
adcitions only.

NOTZ: Additional extraction solvent can be adced if the analyst judges
th1s necessary to achieve efficient extraction on a particular sample.

7. Remove the syringe and both needles (they should be treated as
though contamnated), Dispose of both needles.

8, Snake the vial vigorously on a vortex mixer for 2 minutes.

9, Centrifuge the vial and contents at 4000 rpm for 2 minutes. Remove
carefully so as not to disturb the sediment.

10. Insert a nee¢le througn the sentum so that it just breaks the surfacz
of tne septum insige tne vial. Using a clean disposable syringe and ne=dle,
withdraw approximately 1 ml of the extract; NOTE: The other needle througn tne
sentum serves to equilibrate the pressure upon withadrawal of the extraci.

11. Invert the syringe and withoraw the plungsr to remove the extract
from the nesdle. Dispcse of tne neecle {1t is contaminated).

12. Place a 0.45 micron disposasle Teflon filter on the syrange ang a2t
tne extract into a clean 10 mi serum vial contaiming 2 mi distilled water,
Dispose of the syringe and trhe filter.

0



13, Using a Teflon lined septum and an aluminum cap, cover and crimp the
vial containing the wat -extract mixture.

14, Manually shake the vial vigorously for about one minute.

15. Centrifuge the vial to separate the dichloromethane phase from the
water/acetonitrile phase. The dichloromethane phase will appear as a small
bubble at the bottom of the vial,

. 16, Prepare a miniature drying tube as follows:

a. Plug the tip of a disposable pipet with a small amount of silanized
glass wool.

b. Add approximately 1/2 e¢m anhydrous sodium sulfate.

17. With a disposable syringe and needle, remove the dichloromethane phase
from the vial (step 15) as completely as possible.

18. Transfer tne dichloromathane phase through the drying tube intc a clezn
1 ml serum vial,

19, Rinse thE drying tube with one-half ml dichloromethane, and collezt
in tha samez 1 ml serum vial.

20, Under a stream of nitrogen, evaporate the solvent gently until tne
volumz of soluzion remaining in the serum vial is 0.05-0.1 ml.

21. Seal the 1 ml serum viail witn a 7

eflon 1ined septum and cap. Label -2
vial appropriately.

X1. CLEANUP

The need for cleanup i1s indicated when a particular extract dces not mes:

tne QT criteria for the ccelution of all four monitored ions, Ssurrogate recovery,

or the ratio Azz7/Asza. Two cleanup proceduyres are given below.

A. Mocified Oction A Cleanup

1. Plug the tip of a disposable pipet with a small amount of silanizaz
glass wool.
2. Place approximately a 1 cm layer of silica gel over the glass wocl

3. Place approximately a one-half cm layer of anhydrous socium sulfats
over the silica gel.

4, Plug the tip of a second disposable pipet with a small amount of
silanizea glass wool.

5. Place approximately 0.5 cm acid alumina over the silanizea glass woo’

£, Place approximately U.5 ¢m annydrous sodium sulfate over tns atumrz,

b
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Arrange the two ¢ imns so that the silica gel ‘'umn will elute onto
the aluming column, and the alumina column drippings will be csilected
in a vial.

Rinse the two columns with 0.5 ml cyclohexane and discard the =luate.

Open the vial contzining the extract and add 1 ml cyclohexane to the
extract.

the extract vial (the volumc c¢f the remaining <o1u;1or should be jus
under 1 ml}. .

Under a stream ¢f nitrogen, carefully evaporate the dichlorometnhzne Fror
Y P

Transfer the entire contents of the extract vial onto the silica column,
arranged as specified in step 7.

When the solution just reaches the surface of the scdium sulfate layer
in the silica gel cclumn, add 0.5 ml cyclohexane.

Repeat step 12 a second time. Allow the solution to drip completely
after the second addition of cyclcohexane.

-

Oiscard the silica gel column.

Rinse the alumina column with an additional 1 mi cyclohexane. Discard
the accumulatad eluates in the vial beneath the column.

Place a clean 1 mi serum vial under the alumina column.

Eluta the alumina column with three successive portions of 0.5 ml eacn
of 1%% by volume cichloromethane in cyclchexane, collecting the eluats
in the clean vial.

With gentle heating ang uncer a stream of nitrogen, evaporate the saolvent
urzil the volume in the vial s 0.05-0.1 mi.

Seal the serum vial with a teflon lined septum and czp. Label the vigl
appronriately, NOTz: If it is a priort known that the secong step of
cleanup is requirsg, evapaorate the sample in stace 18 to just below

1 ml ana immearetsiy proceed with a second cleanup as described below

. Option O Cleanur

ATl
congounas co-elerzing Tust be cleansd u

1.
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samoles ingicating the presence of other TCOD
n
o

e nipeT wrth a smail ampunt cf silani

wcal.
Place «-Celite mixture cver the glass ~00%
clug, cclumn.




4. Rinse the column segquentially with 2 mi toluene, 1 ml dichloromethana-
methanol-benzene 75:20:5 by volume), 1 ml cyc’ sexane-dichloromethane
1:1 by volume), and finally 2 mi cyclohexane. .ollect the eluate iy 4

vial and discard the eluate.

5. Dilute the extract which has been cleaned up by the Modified Optign &

procedure to 1 mi with cyclohexane.

€. Maintaining a discard vial under the column, introcduce the extiract

! onto the column,

7. After the soivent has drained, rinse the column successively with 2 mi
cyclonexane, 1 ml cycichexane-dichloromethane mixture (1:1 by volums)
and 1 ml dichloromethane-methanol-benzene mixture (75:20:5 by volume)

8. Allow the column to drain completely and discard the accumul
§. Place a clean serum vial under the column.
10. Elute the dioxin from the charcoal with 2 ml toluene.

11. Witn gentle heating and under a stream of nitrogen, concentr
extract to a volume of 0.05-0.1 mi.

12, Seal tne serum vial with a Teflon lined seotum and cap. Laba}

X1, GC/MS/MS ANALYSIS

Table 1 summarizes the 15 m U3-5 gas chromatcgraphic ca
nd opsrating congytions. The 15 m “pB-5 column has been use
a3raphy which 15 not isomer specific {no valiey is observed
-7C00 ena 2,3,7,8-TC2C 1somers ).

n
o
u

2, Standargs and samgles must be analyzed unger identiczi MS/H

concitions, Selectag Reacticn Monmitaring (SRM) scans 2re used, using a szar
ngad

time to give at least five points per chromatograchic peak. Recorme
MS/MS conditions are given in Table 2.

ed eluateas.

3. Verify the Calisrazion of the system daiiy as described 1n Seciion

VII. The volume cf calibration stangard injected snoulc be approximazely the
same 2s all sample injection volumes. The reguirements describea 1n Sezition

VIII, Parts 95 and 9 must te met for all calibration standcards.
4, Injezt a 1l to 2 ul aliquot of the sampie extract.

5. The presence of TCO3 is gualitatively confirmec if the criter
Sectien VIIL, Part 9, are acmieved.

6. For guantitaticon, measure e area resccnse oF the miz 257 a
pezxs for 2,3,7,8-TC3D; tne msz 253 peax for *7045-1,3,7,8-TC00, anc
263 pear for °'C1,-2,3,7,3-7C00. <Caiculate the CZncentrations of nat
surrsgate stangaras using wne follow:ng egquetions:



e w0 2t NGl eu (Ue vl Mt et eTiie owe s wrd b
((A</Ai§) -C- ) (Q%q)
RRFs x W

DB e YT Lywyl 40T Loy

Cc =

where C; = The cencentration of native 2,3,7,8-TCDD in ug/kg

>
]

¢ = the sum of the area responses for the ions, m/z 257 and 2859

x>
w
|

= the area response for the ion m/z 268

C.F. = correction.factor for spiking solution (blank) previcusly determined
(Equation V) ’

Qjq = quantity (in nanocrams) of 13C12-2 3,7,8-TCOD added to the sample before -
extraction -

RRF¢ = Relative response factor for 2,3,7,8-TCOD calculated previously
(Equation 1)

W = weight (in grams) of wet soil or sediment sample.

In evaluating the results, a distinction must be made between quantitative
measursment and qualitative identification of 2,3,7,8-TCOD. The following steps
must be followed in the treatment of all sample results:

1. Calculate the concentration of native 2,3,7,8-TCDD using equation IX.
2. Detarmine if ail of the qualitative identification criteria are met.

3. If all qualitative identification criteria are met, report the
concentration found by equation I1X, regardless of concentration.

4. If the qualitative identification criteria are not met, and the
concentration calculated by equation IX is less than the required limit of
detection of 0.3 ug/kg, report tne concentration as less than 0.3 ug/kg (i.e.
<0.3 ug/kg).

5. If the qualitative identification criteria are not met, and the
concentration calculated by equation IX is greater than the required limit of
detection of 0.3 ug/kg, the extract must be reinjected. If the qualitative
identi1fication criteria are still not met and the result is still greater than
Q.3 ug/kg, the extract must be ¢leaned up or the sample reanalyzed uatil a

satisfactory result is obtained. (i.e., positive result or negative result
below 0.3 uo/kg).

NOTE: In recorting results for sample analysis, a compariscn is made with
the reguired limit of detection. Tne limt of detection based on tne blank
(Equatton VII!l) mignt also be used, but interferences may be present and
introguce false positives in some cases. However, as explained in Section
/{1, tre empirical limit of detection based on the blank must be less than
the required limit of cgetection of 0.3 ug/kg.

18



Equation X: (Calculation ¢ concentration of surrogate “andard, 37C]4-
2,3,7,8-..DD)

Ass x Qi

Kis X §§F55 X W

cSS

where CSS = the concentration of surrogate standard 37C14-2,3,7,8-TCDD
in ug/kg.

Ags = the arez response for the ion m/z 263*

»

=

n
!

= the area response for the ion m/z 268

Qis = quantity (in nanograms) of 13C12-2,3,7,8-TCDD added to the
sample before extraction.

RRFSS = Relative response factor for 37514-2,3,7,8-TCDD calculated
previously (Equation II}.

W = Weight (in grams) of wet soil or sediment sample.
* Sybtract 0.0108 of any 257 response from the 283 response to correct far
contributions of any 2,3,7,8-TCDD to the 263 response.

Native 2,3,7,8-TCDD contains an innate quantity of 37C14—2,3,7,8-TCDD.
Except at hign ccncentrations of native 2,3,7,8-TCDD, this contribution is
%20 small to significantly affect the calculated concentration of surrogate
*/C14-2,3,7,8-TCOD. The theoretical correction is calculable on the basis of
isotope distribution and amounts ta 1.08% of the m/z 257 peak. (This correction
snould be checked at low resolution by analyzing about 200 pg/ul of unladbelled
2,3,7,8-TC0D0.) On tnis basis, the correction to the area count of the surrogate,
1s made as follows:

Ape3 = Aggay - 0.0108 Apyy
Calculate the analytical percent recovery of the surrogate standard.
Surrogate amount measured* (nanograms) X 100

Analytical = 5 ng
Percent Recovery

z The amount measursd is egual to the cecncentration found by
X muitiplied by the weight of soil used for the sample (i.e., Cgg x

XI11. METHOD PERFORMANCE

Tne requirsd detection limit for this method is 0.3 ug/kg. Ffor certain
samples, this detection limit may not be achievaple because of interferences,
Tnese samples require cleanup as described in Section Xl. TRis methoa nhas
baan comparad with tne EPA-IF3 GC/MS Metnoa for 2,32,7,8-TC2D anc founc %2 be
applicaole to analyses of soills where 2,3,7,8-TCCD is trhe only tetracnlcro
1somer known to be present,

[



TABLE 1

CPERATING CONDITIONS FOR DB-5 GAS CHROMATOGRAPHY COLUMN

Length

1. D.

Film Thickness
2,3,7,8-TCDD R. T. (approx.}
Carrier gas

Initial Temperature
Initial Time

Splitless Tim2

Program Rate

Final Temperature

Split Flow

Septum Purge Flow
Caprllary Head Pressure

Transfer Line Temperature

DB-5

15 m

0.32 mm
1.0 micron
5-6 min.

N2

01

150°C
1.0 min,
1.0 min.
20°C/min.
240°C
20 ml/min.
0.6 ml/min.
B psi
240°C



Inst rument TAGA® or TAGA® 6000%

lon Source Townsand/glow discharge‘CI
CI.Reagent Gas } Zero grade air (Hp and He féee)
'éeagent Gas Flow 35 + ml/min.
Scurce Temperature z0c°c
Discharge Current -1 mA :
Q1 Resolution 3 amu at SO0% peak height at m/z = 320 (single MS)
G3 Resolution 3 amu at 50% peak height at m/z = 320 (single &és
Collision Energy (LAB) 55eV [{OR + GR)/2-R2] or 35V (OR - Rjp) ~
Collision Gas R Ar
Collision Gas Thickness 400 x 1012 molecules/cm?

Lo k.

320 257 (native-TCDD)
322 259 (native-TCDD)
328 263 {surrogate standard)
332 258 (internal stangard)

21



XV, DATA REPORTING

E

Report all data ... units of micrograms per kil. cam of wet s0il. Usa
three significant figures at concentrations above 1 ug/kg and 2 significant

figures at concentrations below 1 ug/kg. The data package must include the
following information: ’

1. Individual and mean response factor for the three-point calibratian
of unlabeliled 2,3,7,8-TCDD, (Based on High level standard only).

2. Individual and mean response factors for the isotopic surrogate
standard (based on high level standard only).

3. The individual ratios of the sum of areas 257 and 259 ions to the
268 ion for 20 replicate measurements of the blank (i.e., sample spiking
solution), and the mean Correction Factor based on these ratios.

4. The empirical limit of detection based on the 20 blank measurements.

5. The daily or shift verification of the mean response factors.

6. The percent accuracy i.e., (analytical percent recovery) for the
surregate standard. »

7. The result for the methad blank.

8. The percent recovery of native TCOD from the spiked sample.
9. The result for the P% zample

10. The result for the field blank.

11, The data filename (to facilitate data retrieval).

12. The sample identification number (as assigned by the field sampling
team),

13. Analytical date and time.

14, The area responses for ions 257, 259, 263, and 268.

15. The observed response ratic of ions 257/259 for the sample.

16. The calculated value for native 2,3,7,8-TCDD. (Values above or

below 0.3 ug/kg are to be reported only if qualitative identificaticn criteris
are met.)

17. If no 2,3,7,8-TCCD was detected, report “not detected” or N.3. anc
the 0.3 ug/kg requirad detection limit,

18. Tne mass chromatoarams for all samples. and standards. Incluze boin
the real-time display data and reduced data showing 1imits of intecration,
Include any computer generated response tabdles.

t
ta

o~
-



= 19. The weight of the original wet sample aliguot.

20, Documentation on the source and history of the native and labelleg
2,3,7,8-TCDD standards used. '

21. Any other supporting documentation. An example of the required
data format follows:

]
4

[ 5]
w
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Calculations:

* lote: The eqnidﬁ!éﬁt concentrations of 2,3,7,8-TCOD (Vast column) are calculated using Equation VI

Cp = Ay ° Oy “
Kyg " RRFg ° W
Other calculations required are:
1. Equatton Y: Correction Factor (C.F,) for Blank Contribution

C.F, = [B =
n

2. Equation VII: (Standard Deviation of the Blank Responses)

Sp = ( £C2 ) = (ECy)2/n

. n-1
&

3. Equation VIII: (Limit pf Detection based on "Hell Known" Blank)

0D =2°¢t Sy =

»
. a-



ATTACHMENT 3 QA/QC TAKEN FROM SW~-846

1.2 QUALITY CONTROL “

The procedures indicated below are to be performed for all analyses
Specific 1nstructions relevant to partfcular analyses are given 1n the
pertinent analytical procedures,

1.2.1 Field Quality Control

The sampling component of the Quality Assurance Project Plan (QAPP) shall
include:

Reference to or 1{ncorporation of accepted sampling techniques in the
sampling plan;

Procedures for documenting and Justifying any field actions contrary to
the QAPP;

Documentation of all pre-field activities such as equipment check-out,
calibrations, and container storage and preparation;

Documentation of field measurement quality control data (quality control
procedures for such measurements shall be equivalent to corresponding
laboratory QC procedures);

Documentation of field activities;

Documentation of post-field activities including sample shipment and
recefpt, fleld team de-briefing and equipment check-in;

Generation of quality control samples including duplicate samples, field
blanks, equipment blanks, and trip blanks; and

The use of these samples in the context of data evaluation, with details
of the methods employed (including statistical methods) and of the
criteria upon which the information generated will be judged.

1.2.2 Analytical Quality Control

A quality control operation or component 1s only wuseful {f it can be
measured or documented. The following components of analytical quality
control are related to the analytical batch, The procedures described are
intended to be applied to chemical analytical procedures; although the
principles are applicable to radio-chemical or biological analysis, the
procedures may not be directly applicable to such techniques.

ONE - 10
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k.4

A1l quality contrql data and records required by this section shall be
retained by the laboratory and shall be made available to the data requestor
as appropriate. The frequencies of these procedures shall be as stated below
or at least once with each analytical batch.

=

1.2.2.1 Spikes, Blanks and Duplicates

General Requirements

These procedures shall be performed at least once with each analytical
batch with a minimum of once per twenty samples.

1.2.2.1.1 Duplicate Spike

A split/spiked field sample shall be analyzed with every analytical batch
or once in twenty samples, whichever 1{s the greater frequency. Analytes
stipulated by the analytical method, by applicable regulations, or by other
specific requirements must be spiked into the sample., Selection of the sample
to be spiked and/or split depends on the information required and the variety
of conditions within a typical matrix. In some situatfons, requirements of
the site being sampled may dictate that the sampling team select a sample to
be spiked and split based on a pre-visit evaluation or the on-site inspection.
This does not preclude the laboratory's spiking a sample of its own selection
as well. In other sfituations the Tlaboratory may select the appropriate
sample. The Tlaboratory's selection should be guided by the objective of
spiking, which 1s to determine the extent of matrix bias or interference on
analyte recovery and sample-to-sample precision. For soil/sediment samples,
spiking is performed at approximately 3 ppm and, therefore, compounds in
excess of this concentratfon 1in the sample may cause interferences for the
determination of the spiked analytes.

1.2.2.1.2 Blanks

Each batch shall be accompanied by a reagent blank. The reagent blank
shall be carried through the entire analytical procedure.

1.2.2.1.3 Field Samples/Surrogate Compounds

Every blank, standard, and environmental sample (including matrix
spike/matrix duplicate samples) shall be spiked with surrogate compounds prior
to purging or extraction. Surrogates shall be spiked into samples according
to the appropriate analytical methods. Surrogate spike recoveries shall fall
within the control limits set by the laboratory (in accordance with procedures
specified {n the method or within +20%) for samples falling within the
quantification limits without dilution, Dilution of samples to bring the
analyte concentration into the linear range of calfbration may dilute the
surrogates below the quantification 1imit; evaluation of analytical quality
then will rely on the quality control embodied 1n the check, spiked and
duplicate spiked samples.
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1.2.2.1.4 Check Sample

Each analytical batch shall contain a check sample. The analytes.
employed shall be a representative subset of the analytes to be determi

The concentrations of these analytes shall approach the estima
quantification 1imit in the matrix of the check sample. In particular, ¢
samples for metallic analytes shall be matched to field samples in phase
Tn general matrix composition.

1.2.2,2 Clean-Ups

Quality control procedures described here are intended for adsorbent
chromatography and back extractions applied to organic extracts. All batches
of adsorbents (Florisil, alumina, silica gel, etc.) prepared for use shall be
checked for analyte recovery by running the elution pattern with standards as
a column check. The elution pattern shall be optimized for maximum recovery
of analytes and maximum rejection of contaminants.

1.2.2.2.1 Column Check Sample

The elution pattern shall be reconfirmed with a column check of standard
compounds after activating or deactivating a batch of adsorbent., These
compounds shall be representative of each elution fraction. Recovery as
specified in the methods is considered an acceptable column check. A result
lower than specified indicates that the procedure {s not acceptable or has
been misapplied.

1.2.2.2.2 Column Check Sample Blank

The check blank shall be run after activating or deactivating a batch of
adsorbent.

1.2.2.3 Determinations

1.2.2.3.1 Instrument Adjustment: Tuning, Alignment, etc.

Requirements and procedures are instrument- and method-specific.
Analytical instrumentation shall be tuned and aligned 1n accordance with
requirements which are specific to the instrumentation procedures employed.
Individual determinative procedures shall be consulted. Criteria for initial
conditions and for continuing confirmatfon conditions for methods within this
manual are found in the appropriate procedures.

1.2.2.3.2 Calibration

Analytical instrumentation shall be calibrated in accordance with
requirements which are specific to the i{nstrumentation and procedures
employed. Introductory Methods 7000 and 8000 and appropriate analytical
procedures shall be consulted for criteria for initial and continuing
calibration.
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1.2.2.3.3 Additional QC Requirements for Inorganic Analysis

Standard curves used in the determination of inorganic analytes shall be
prepared as follows:

Standard curves derived from data consisting of one reagent blank and
four concentrations shall be prepared for each analyte. The response for each
prepared standard shall be based upon the average of three replicate readings
of each standard. The standard curve shall be used with each subsequent
analysis provided that the standard curve {s verified by using at least one
reagent blank and one standard at a level normally encountered or expected in
such samples. The response for each standard shall be based upon the average
of three replicate readings of the standard. If the results of the
verification are not within +10% of the original curve, a new standard shall
be prepared and analyzed. If the results of the second verification are not
within +10% of the original standard curve, a reference standard should be
employed to determine {f the discrepancy 1s with the standard or with the
instrument. New standards should also be prepared on a quarterly basis at a
minimum. A1l data used in drawing or describing the curve shall be so
indicated on the curve or its description. A record shall be made of the
verification.

Standard deviations and relative standard deviations shall be calculated
for the percent recovery of analytes from the spiked sample duplicates and
from the check samples. These values shall be established for the twenty most
recent determinations in each category.

1.2.2.3.4 Additional Quality Control Requirements for
Organic Analysis

The following requirements shall be applied to the analysis of samples by

gas chromatography, 1iquid chromatography and gas chromatography/mass
spectrometry,

The calibration of each {instrument shall be verified at frequencies
specified in the methods. A new standard curve must be prepared as specified
in the methods.

The tune of each GC/MS system used for the determination of organic
analytes shall be checked with 4-bromofluorobenzene (BFB; for determinations
of volatiles and with decafluorotriphenylphosphine (DFTPP) for determinations
of semi-volatiles. The required {on abundance criteria shall be met before
determination of any analytes. If the system does not meet the required
specification for one or more of the required {fons, the instrument must be
retuned and rechecked before proceeding with sample analysis. The tune
performance check criteria must be achieved daily or for each 12 hour
operating period, whichever is more frequent.

Background subtraction should be straightforward and designed only to
eliminate column bleed or instrument background fons. Background subtraction
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actions resulting in spectral distortfons for the sole purpose of meeting
special requirements are contrary to the objectives of Quality Assurance and
are unacceptable.

For determinations by HPLC or GC, the instrument calibration shall
verified as specified in the methods.

1.2.2.3.5 Identificatfon b

Identiffcation of all analytes must be accomplished with an authentic
standard of the analyte. wWhen authentic standards are not available,
identification is tentative.

For gas chromatographic determinatfons of specific analytes, the relative
retention time of the unknown must be compared with that of an authentic
standard. For compound confirmation, a sample and standard shall be re-
analyzed on a column of different selectivity to obtain a second
characteristic relative retention time, Peaks must elute within daily
retention time windows to be declared a tentative or confirmed identification.

For gas chromatographic/mass spectrometric determinations of specific
analytes, the spectrum of the analyte should conform to a Il{terature
representation of the spectrum or to a spectrum of the authentic standard
obtained after satisfactory tuning of the mass spectrometer and within the
same twelve-hour working shift as the analytical spectrum. The appropriate
analytical methods should be consulted for specific criteria for matching the
mass spectra, relative response factors, and relative retention times to those
of authentic standards.

1.2.2.3.6 Quantification

The procedures for quantification of analytes are discussed in the

appropriate general procedures (7000, 8000) and the specific analytical
methods.

In some situations in the course of determining metal analytes, matrfix-
matched calibration standards may be required. These standards shall be
composed of the pure reagent, approximation of the matrix, and reagent
addition of major interferents in the samples. This will be stipulated in the
procedures.

Estimation of the concentration of an organic compound not contained
within the calibration standard may be accomplished by comparing mass spectral
response of the compound with that of an internal standard. The procedure fs
specified in the methods.
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1.3 DETECTION LIMIT AND QUANTIFICATION LIMIT

The detection 1imit and quantiffcation 1limit of analytes shall be
evaluated by determining the noise level of response for each sample in the
batch. If analyte is present, the noise level adjacent in retention time to
the analyte peak may be used. For wave-length dispersive instrumentation,
multiple determinations of digestates with no detectable analyte may be used
to establish the noise level. The method of standard additions should then be
used to determine the calibration curve using one digestate or extracted
sample in which the analyte was not detected. The slope of the calibration
curve, m, should be calculated using the following relations:

m = slope of calibration line

SB standard deviation of the average noise level
MDL = KSg/m
For K = 3; MDL = method detection limit.

For K

5; MQL = method quantitation 1imit.

1.4 DATA REPORTING

The requirement of reporting analytical results on a wet-weight or a dry-
weight basis is dictated by factors such as: sample matrix; program or
regulatory requirement; and objectives of the analysis.

Analytical results shall be reported with the percent moisture or percent
solid content of the sample.

1.5 QUALITY CONTROL DOCUMENTATION

The following sections 1ist the QC documentation which comprises the
complete analytical package. This package should be cbtained from the data
generator upon request. These forms, or adaptations of these forms, shall be
used by the data generator/reportor for inorganics (I), or for organics (0) or
both (1/Q) types of determinations.

1.5.1 Analytical Results (I/0: Form I)

Analyte concentration.
Sample weight.
Percent water (for non-aqueous samples when specified).
Final volume of extract or diluted sampile.
Holding times (I: Form X).
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1.5.2 Calibration (I: Form II; O: Form V, VI, VII, IX)

Calibration curve or coefficlents of the 1linear equation which
describes the calibratfon curve. -

Correlation coefficient of the linear calibration. 4

Concentration/response data (or relative response datd) of
calfbration check standards, along with dates on which they were
analytically determined.

1.5.3 Column Check (0: Form X)

1.5.4 Extraction/Digestion (I/0: Form I)

Results of column chromatography check, with the chromatogram. .

O

Date of the extraction for each sample.

1.5.5 Surrogates (0: Form II)

Amount of surrogate spiked, and percent recovery of each surrogate.

1.5.6 Matrix/Duplicate Spikes (I: Form v, VI; O: Form III)

Amount spiked, percent recovery, and relative percent difference for
each compound in the spiked samples for the analytical batch,

1.5.7 Check Sample (I: Form VII; O: Form VIII)

Amount spiked, and percent recovery of each compound spiked.

1.5.8 Blank (I: Form III; O: Form IV)

Identity and amount of each constituent.

1.5.9 Chromatograms {for organic analysis)

A1l chromatograms for reported results, properly labeled with:
- Sample identification
- Method identification

- Identification of retention time of analyte on the chromatograms.
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1.5.10 Quantitative Chromatogram Report (0: Forms VIII, IX, X)

Retention time of analyte.

Amount injected.

Area of appropriate calculation of detection response.
Amount of analyte found.

Date and time of injection,

1.5.11 Mass Spectrum

Spectra of standards generated from authentic standards (one for
each report for each compound detected).

Spectra of analytes from actual analyses.
Spectrometer identifier.

1.5.12 Metal Interference Check Sample Results (I: Form IV)

1.5.13 Detection Limit (I: Form VII; 0: Form I)
Analyte detection 1imits with methods of estimation.
1.5.14 Results of Standard Additions (I: Form VIII)

1.5.15 Results of Serial Dilutfons (I: Form IX)

1.5.16 Instrument Detection Limits (I: Form XI)

1.5.17 ICP Interelement Correction Factors and ICP Linear Ranges
(when applicable) (I: Form XII, Form XIII).

1.6 REFERENCES

1. Guidelines and Specifications for Preparing Quality Assurance Program
Plans, September 20, 1980, Office of Monitoring Systems and Quality Assurance,
ORD, U.S. EPA, QAMS-004/80, Washington, DC 20460.

2. Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans, December 29, 1980, Office of Monitoring Systems and Quality
Assurance, ORD, U.S. EPA, QAMS-005/80, Washington, DC 20460.
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Section MNo. I
Revision No. n

Date: January I, 10PR

Page 1 of 2

I. Who must prepare a Quality Assurance Project Plan (QAPjP)

The U.S. EPA Quality Assurance {QA) program embraces many functions
including: establishing QA policy and guidelines for development of
program and project operational plans; establishing criteria and guidelines
for assessing data quality; serving as a QA information focal point;
auditing to ascertain effectiveness of QA implementation; and identifying
and developing QA training programs.

The goals and policy of EPA's QA program is to ensure that all
environmentally related measurements (data collection activities) regulated
and supported by or for EPA produce data of known quality. The quality
of data is known when all components associated with its derivation are
thoroughly documented, such documentation being verifiable and defensible.
Verifiable is defined as the ability to prove or substantiate any claim
or result related to the documented record. Defensible is defined as the
ability to withstand any reasonable challenge related to veracity or
truthfulness.

In order to establish quality assurance solidly in all data collection
activities U.S. EPA issued Order 5360.1. This order establishes policy
and program requirements for the conduct of quality assurance {OA) for
all environmentally related measurements performed by or for the Agency.

To ensure that all environmentally related measurements (data
collection activities) meets U.S. EPA Quality Assurance Policy and
requirements, the following organizations should develop and implement a
Quality Assurance Project and/or laboratory plan:

* EPA Regional Program Offices {primarily special projects)
* EPA's contractors
* State Agencies

State contractors
NPDES & POTW Permittees

RCRA Permittees

* laboratories preforming analytical services (directly or
indirectly) for support of programs regulated by U.S. EPA

* (ther organizations under formalized agreements.

*

0
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Some laboratories may integrate their QA Plan into specific QA Project
Plans (ie. State Laboratories, Permittee‘'s laboratories, and Superfund
contractors). However, our office recommends that all laboratories prepare
and maintain a Taboratory QA plan.

N
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[I. Where and how can QA Project Plan be integrated.
Listed below are several options that can be employed by preparers.

Option A: A separate identifiable QA Project Plan.

* Option B: The QA Project Plan can be integrated with
Hork Plans.

* Option C: The QA Project Plan can be integrated with
Waste Analysis Plans (RCRA Permittees).

* Option D: The QA Project Plan can be integrated with Permits
POTW, NPDES and RCRA Permittees).

What ever option is choosen the QA Project Plan must meet the minimal
requirements as set forth in this guidance document.

* Whenever this option is chosen a "QA Projected Plan locator page"
must be inserted in the table of contents of the document.

l1la. For laboratories:

A separate identifiable Laboratory QA Plan should be prepared and
maintained at the facility.
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Document Control

Purpose: Document control will serve to provide

[}

an easy, convenient way of preparing the QA Project, lab
oratory plans, and standard operating procedures.

A easy way to revise and update the elements of QA plans
and standard operating procedures.

a focal point for internal/external audits and inspections.

° reviewers and inspectors a means by which deficiencies
and corrective actions can easily be referenced in reports.

Minimum Requirements:

A1l Quality Assurance Project, Laboratory plans and
standard operating procedures must be prepared using a
document control format consisting of following information
placed in the upper right-hand corner of each document
page:

° Section Number
° Revision Number
° Date {of revision)

° Page of
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IV. Standard Operating Procedures (SOPs)

Purpose: Generally, simply citing a published method is not adequate.

Published methods rarely have all of procedural details,
and those that do generally have to be modified for the

application or facilities at hand. The development of SOPs
are fundamental for review and laboratory audit/inspection

processses.

Developing SOPs:

Standard Operating Procedures (SOPs) shall be detailed documents
describing who does what, when, where, how and why, in a stepwise manner,
These SOPs shall be consistent with National $OPs endorsed or issued by
Program or Regional Offices. They shall be sufficiently complete and
detailed to ensure:

1.

2.

Data of known quality and intergrity are collected to meet the
monitoring objectives.

The minimum loss of data due to out-of-control conditions.

SOPs shall be:

1.

2.

Adequate to establish traceability of standards, instrumentation,
samples, and environmental data.

Simple, so a user with basic education, experience and/or training
can properly use them.

Complete enough so the user/reader follows the directions in a
stepwise manner through the sampling, analysis, and data handling
process.

Consistent with sound scientific/engineering principles.
Consistent with current EPA regulations and guidelines.

Consistent with the manufacturer's specific instrumentation manuals,

SOPs shall provide for documentation sufficiently complete to:

1.
2.

3.

Record the performance of all tasks and their results,
Explain the cause for missing data.

Demonstrate the validation of data each time they are recorded,
calculated, or transcribed.

i

0
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SO?S should be addressed in all QA Project or Laboratory Plan as outlined
below:

Standard QOperating Procedures {SOPs) must be prepared for all
routinely used sampling, analytical and management methods or
protocols,

SOPs must meet the minimum criteria as identified in "Developing
S0Ps" {See previous section).

In cases where published methods have all the procedura) details,
with 1ittle or no modifications, photocoping the appropriate
procedures will normally be adequate. However, it must meet the
minimun criteria as identified in "Developing SOPs".

In either case (development of specific SOPs 05'photocoping of
published methods), the SOPs must be

- documented (using document control format)

- reviewed annually

- contain a cover page indicating who reviewed
the SOP and the data of review.

To accomplish these objectives, SOPs should address the following
types of items:

1. General network design.
2. Specific sampling-site selection.
3. Sampling and analytical methodology.
4, Probes, collection devices, storage containers, and sample
additives such as preservatives.
5. Special precautions, such as holding times and protection
from heat, light, reactivity, and combustibility,
6. Federal reference, equivalent, and alternate test procedures.
7. Instrumentation selection and use,
8. Calibration and standardization.
9. Preventive and remedial maintenance.
10. Replicate sampling and analysis.



11.
12.

13.
14,
15.
16.
17.
18.

19.

20,
21,
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Blind and spiked samples.

Quality control procedures such as inter- and intra- field or
lTaboratory activities.

Documentation procedures.

Sample custody and handling procedures.

Sample transportation procedures.

Safety.

Data handing/evaluation procedures.

Precision, accuracy, completeness, representativeness,

and comparability procedures (control charts, calculations,
statistical tests, etc.).

Service contracts.

Document control.

Corrective action procedures,
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Element 1. Title Page (For both QA Project and laboratory Plans)

Purpose: Primarily the title page provides a means of identifing the
organization responsible for preparing the QA Plan and it will
serve as documentary evidence that all appropriate responsible
individuals have reviewed and approved the QA Plan. It will
also serve to document the date of approval and provide a means
of tracking the review and approval process.

MinTmum Requirements:

The following information must be included on the title page:
° The title/name of the Project, Facility, or Laboratory.

® The name of the organization that is responsible for the Quality
Assurance of the Project, Facility, or Laboratory.

° If a contractor is preparing the QA Project Plan for an organiza-
tion (see above), then the contractor also must be identified.

° At the bottom of the title page, provisions must be made for the
signatures of approving personnel.
QA Project Plans:

a) For in-house projects
1) Project Officer
2) QA Officer {not from from the Office of Quality Assurance)
3) Robert G. Forrest, Chief Office of
Quality Assurance U.5, EPA Region VI.
optional 4) Laboratory personnel (Directors, Section Chiefs,
QA Lab Officials).

b) For State and EPA Contractors (i.e. CERCLA)

1} The organization's Project Manager/Officer

2) The organization's QA Official

3} EPA's Project Officer

4) Robert G. Forrest, Chief
O0ffice of Quality Assurance
U.S. EPA Region VI

optional 5) Laboratory personnel (Directors, Section Chiefs,

QA Lab Officials).
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¢} For State Contractors

Contractor's Project Manager/Officer

Contractor's QA Official

State Agency's Project Manager/Officer

State Agency's Project QA Official

EPA's Project Officer

Robert G. Forrest, Chief

Of fice of Quality Assurance o
U.S. EPA Region VI [
Optional 7) Laboratory personnel (Lab Directors, Section Chiefs, etc.)

OO B W
e N e S e et

d) For Permittees

1) Permittee's Project Manager/Officer
2) Permittee's QA Offical
Optional 3) State/City Project Manager/Officer
Optional 4) States/City QA Offical
Optional 5) EPA Project Officer
Optional 6) Robert G. Forrest, Chief

Office of Quality Assurance

U.S. EPA Region VI

Laboratory QA Plans:

a) For State lLaboratories

1) ‘Laboratory Director/Manager

2) Llaboratory QA Offical

3) State Agency QA Offical
Optional 4) Laboratory Section Chiefs

b) For Commercial and Permittee Laboratories

1) Llaboratory Directors/Managers
2) Laboratory QA Offical

3) Llaboratory Section Chiefs

4) Permittee's Program Managers
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Element 2. Table of Contents

The QA Project Plan Table of contents must address each of the following:

°

A serial 1isting of each of the 16 QA project plan elements*
(components).

A 1isting of any appendices which are required to augment
(to facilitate complete review) the QA Project Plan as
presented (i.e., standard operating procedures, field manu-
als, work plans, operations plans, etc.)

° At the end of the Table of Contents, 1ist the individuals on

the title page and any other individuals (i.e., contracted lab)
receiving official copies of the QA Project and any subsequent
revisions.

- The individuals responsible for distributing the QA
Project Plan and any subsequent revisions.

a) For EPA in-house projects
1.) EPA Project Officer

b) For State Agencies
1) The State Project Officer

c) For Contractors/Permittees
1) The Organization's Project
Managers

d) For Laboratories
1) The Laboratory's Directors/Managers

o

Serial 1isting of all 16 quality assurance project plan component is
required, as listed below. Each component must be included and ad-
dressed for each project plan.

1) Title page with provision for approval .ignatures

2} Table of contents

3) Project description

4) Project organization and responsibility



5)

12)
13)

14)

15)

16)
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Data quality objectives for measurement data in terms o~
precision, accuracy, completeness, representativeness and
comparability

Laboratory Data Quality Objectives*

Sampling procedures

Good laboratory Practices*

O

Sampling custody

Calibration procedures and frequency
Analytical procedures

Data reduction, validation and reporting
Internal quality control checks and frequency

Management, performance, technical systems, and data quality
audits, and frequency

Preventive maintnance procedures and schedules

Specific routine procedures to be used to assess data pre-
cision, accuracy and completeness of specific measurement
parameters involved

Corrective action

Quality assurance reports to management

*For Laboratory's not intergrated in a formal QA Project Plan.

° The serial listing of each of the 16 QA project plan elements

(components)

are the same, except number 5 which should be entitled

"laboratory Data Quality Objectives" and number 6 which should be
entitled "Good Laboratory Practices (GLP)".

¢ If a laboratory also performs field activities then number & Sample
Procedures must be addressed and number 6a will be added, to
address Good Laboratory Practices (GLP).
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3 Project Description

To provide sufficient information (on a project) for integration
into and evaluation of the remaning elements (components} of

the QA Project Plan. It must be complete enough to evaluate

the appropriateness of Data Quality Objectives, sampling

design, sampling and analytical methods, etc.

ects

For Proj

This Element should address the following items:

A. Background Information and Previous Data Assessments

° A comprehensive (chronological) discussion of the
project/site history, environmental setting (physiography,
geology, hydrogeology, etc.), summary resultrs of data

previously collected {chemical, biological, and physical
parameters; matrices, etc.) previous data assessments
(statistical results), summary of previous OA reports,
and any other QA related information (i.e. previous
data quality objectives, previous project goals).

B. Project Qbjectives (Purpose) and Scope
° A comprehensive statement addressing the project's objec-
tive (purpose). This item can be addressed in Element
5, if so, please reference Element 5 in this section.
D. Revisions (continuous projects)
° This element should be revised annually to provide
updated information and changes, This element will

require the inclusion of Parts A & B (above) of the
previous year.

C. Schedule of Tasks and Milestones

° Both activities and milestones need to be stated in specific

and measureable terms, so their timely attainment or
non-attainment can be easily observed and documented.

° This item should consist of a list of activities and
milestones which will lead to the accomplishment of
the project purpose (objectives).

0o
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For example:
- dates anticipated for start and completion of the project,
- initiation of sample collection,
- sample analysis, data review and reporting,
- data validation and data assessments,
- final QA report preparation, and

- other applicable activities.

E. Data Usage. (can be addressed in Element 5)

This section should consist of a statement cutlining the intended
data usage so that appropriate review and evaluation can be made on the

Data Quality Objectives, sampling and analytical methods, and any other
QA/QC components of the QA Project Plan, When applicable, secondary

uses of the data should also be identified.

For Laboratories
The following items should be addressed:

A. A comprehensive discussion of the laboratory's overall
objective/purpose of thiS QA Program. Our office recommends
that specific Laboratory/company policies be devloped and
documents,

Some examples are listed below:
° To maintain an effective, routine quality control program

to measure and verify laboratory performance.

° To meet data quality requirements for accuracy, precision
and completeness through the use of proven or recommended
methodologies.
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To provide sufficient flexibility to meet specific data
quality requirements,

To identify and provide corrective actions as soon as
possible to avoid any possible adverse affect on data
quality.

(v

To monitor and assess the operational performance of
the laboratory on a routine basis including internal and
external audits,

Maintain complete written records of documentation
chain-of-custody, analytical SOPs, calibration and
preventive maintance SOPs, data validation and reduction
procedures, etc.

Other items that laboratories should address include:

- resources to maintain QA

- document control

- external review of QA program
- etc.
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PROJECT ORGANIZATION AND RESPONSIBILITY

Purpose:

To provide documentory evidence of what inter- and intraorganiza-

tions are participating in the QA Project or Laboratory plan. It serves
to identify the individuals within each organization who are responsible
for Quality Assurance (both program personnel and QA Office/ Officer).
It also provides as a means for tracking, auditing, assessing training
needs, and for developing and improving QA planning.

There are two distinct lines of responsibilities: a) the program/labora-
tory/facility personnel and b) the QA officer. The decision makers

and resource manager's responsibilities within programs offices, Tabora-
tories/facilities must be documented. Because of management responsib-
ilities to making decisions and allocation of resources, they must

be responsible for the quality of data, equipment/instruments, facilities
and field/laboratory functions., QA Officer's responsibilities must

also be identify and documant in order to reduce biases and provide

the necessary external guality control assessments of QA Plans.

Minimum Requirements:

]

This element must clearly identify and document all inter- and intra-
organizations (i.e. contractors, labs) that are participating in each
project.

For each organization that is identified, individuals must be identified
(including all laboratory sample custodians} by name and his/her
responsibilities must be documented.

- Must include the Project or laboratory QA Officer's responsibilities.

- Must include program/management personnel responsiblities.

The QA project plan should contain a flow chart identfying the organiza-
tions and line of authority.
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Below are some previous program personnel and QA officers responsibilities
that should be developed and documented in each QA Plan (Project and
Laboratory). These include, but not limited to:

Program/Project Manager Responsibilities

o

Ensure Subcontractor Procurement meet QA/QC requirements -

Assignment of duties of the Project {lab.,) Staff and arientation
of the staff to the QA needs and requirements of the project {lab).

Ensure all approved project-specific (lab-specific) procedures and
internally prepared plans, drawings and reports meet QA drequirements.

Serve as liasion (with QA official) between the Project Staff and
other internal or external orgnanizations or organizational sub-units.

Serve as the "collection point." for Project Staff reporting of
noncomformances and changes in QA project documents and activities.

Other

Field Coordinator Responsibilities (Lab. Dept. or Section Heads)

°

Will be responsible for all field activities including those of
subcontractors,

Ensure that all field eguipment/instrument meet performance criteria
and calibration requirements

Ensure proper labeling, handling, storage, and shipping requirements
have been meet,

Ensure all appropriate chain-of-custody procedures have been followed.
Assist the QA Official in implementing any field audits.

Will coordinate with 1ine management and QA Official the procurement
and control of equipment/instruments to ensure they meet QA or 0C

requirements of the project (or Laboratory).

Other
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Laboratory Director/Manager Responsibilities

2

General supervision of laboratories

° Collaboration with the Project Manager {Permittee) in establishing
quality sampling and testing programs.

Schedule and execution of testing program.
° Serve as liasion between the Laboratory Staffs and other groups

Serves as the "collectin point" for Laboratory Staff reporting
of nonconformances and changes in laboratory activities

Notification of the Laboratory and Quality Assurance Groups of
specific laboratory nonconformances and changes

° Maintenance of laboratory data and checkprints while the project,
or testing phase, is in progress

Relese of testing data and results
® Calibration of equipment

Storage of samples.

Of ficer Responsibilities:

Be the official organizational contact for all QA matters for the project.
For example QA project plan implementation, sampling and analytical methodo-
logies, Data Quality Objectives {DQOs), field and laboratory audits, manage-
ment and data quality audits, PE and (QC studies, etc.

Actively identify and respond to QA needs, resolve problems, and answer
requests for guidance or assistance. For example field sampling problems
(Timited supplies of sample container's), transportation problems {holding
time conflicts), etc.

Review, evaluate and approve QA project plans prior to our office (EPA
Region 6 Office of Quality Assurance) review, evaluation and approval/non-
approval.
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d. Provide guidance in the development of QA project plans to each respective
organizations program offices, management offices and project/program
managers or officers.

e. Ensure that management, data quality, field and laboratory audits
are performed on QA Project Plans.

f. Actively track the progress of all QA tasks in Project Plans (from
preplanning to data assessments) and consult periodically with
program/project managers,

g. Prepare and submit all QA reports (with recommendations and comments)
to the appropriate line managers in their organization and to EPA
officials., -

h. Assure that appropriate corrective actions are taken on all QA tasks
when, where and however needed.

i. Ensure that data of known quality and integrity are avialable for each
planning (DQOs) and report phase (valid data).

Note: Although some of the these responsibilities may be delegatyed out, the
ultimate responsibility still 1ies with the Project QA Official

* * The Project QA Official must be identified and documented in each QAPjP
before full apprjpval can be granted.
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Element 5. Data Quality Assurance (QA Objectives)

This element is the most important section in any QA project plan. 0Q0s
and all background informatign are fundamental to the development of a
sound sampling design approach and of the remaining QA project plan
elements.,

Our office (0ffice of Quality Assurance) does not set DQOs, but only
evaluates the appropriateness of DQOs to the sampling plan and the other
elements within the QA project plan.

Purpose of DQQ's

A1l data are subject to some error. Different types of error may be
introduced at different stages of data collection. Some types of error

can be controlled, while others cannot be controlled but can be recognized
and described. Some types of error can be quantified while other can

only be described qualitatively. The overall purpose of preparing detailed
plans for data collection and guality assurance is first, to make sure

that an appropriate level of control is exercised over sources of error

that can be controlled (i.e., sampling variability) and second, to make
sure that sufficient information is obtained to describe all known sources
of error to the extent possible {i.e., old/new well design or construction),

The quality of a data set is represented in terms of five characteristics
of the data: precision, accuracy, representativeness completeness, and
comparability (referred to as PARCC). Brief explanations of these
characteristics follow. -

Precision - refers to the level of agreement among repeated measurements
of the same characteristic.

Accuracy - refers to the difference between an estimate based on the
data and the true value of the parameter being estimated.

Completeness - refers to the amount of data that is successfully
collected with respect to that amount intended in the design.

Representativeness - refers to the degree to which the data collected
accurately reflect the population, group or medium being sampled.

Comparability - refers to the similarity of data from different
sources included in a single data set.
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During the planning of a project or program that will involve the collection
of envir onmental data, it is the responsibility of both the managers

and technical personnel to define how they intend to use the data and to
determine the quality of data needed to support that use.

With respect to all data collection activities the following pre-planning
questions must he answered:

1) Is there a decision(s) to be made, a question(s), or
some other type of problem to be solved?

2) Will the decision(s) or answer(s) depend in part on measurement data?
3) Will the data input to the decision(s) come from data based conclusions?

[f the answer to the above questions are yes, then the decision{s) or question(s)
should be clearly stated in order to establish the purpose for collecting data.

Also, each conclusion requiring environmental data should be clearly stated
so that the specific data needed for that conclusion can be identified.

The next step in defining DQOs is to develop statements of the "universe”
to which the conclusion should apply, of the level of uncertainty that will
be acceptable for the conclusion, and of the amount of time and the Tevel of
resources that will he used to collect data needed for the conclusion,

The definition of the universe is needed to develop options for the sampling
design. A sampling design, among other functions, defines how data collectors
will identify and select the particular sites or "units" of the environment
on which chemical, biological, or physical measurements will be made. Any
universe may be subdivided (stratified) in different ways, and each of the
subgroups may be studied to a greater or lesser degree. The choices made in
in defining the sampling strata, selecting the sampling units, and allocating
the number of measurements to be made for each stratum will affect the cost of
collecting data and the ability to make valid conclusions about each of the
strata as well as about the universe as a whole. The Program/Project Officer
must have a clear definition of the universe of interest in order to design
a program that will yenerate data that are properly representative of that
universe.
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The statement about the level of uncertainty associated with each
conclusion will be used to determine what types and levels of error which may
be tolerated in the data. No measurements system is free of error; thus,
no conclusion based on measurement data can be absolutely certain. One
of the central ideas behind the development of DQOs is that the leve!l
of uncertainty associated with a conclusion may be controlled through
the proper design of data collection procedures and the associated QA and
QC programs. By cantrolling the uncertainty associated with the conclusions,
i.e. the components of a decision, the ultimate risk of making an incorrect
decision can also be controlled.

In order to develop a design that achieves a balance between different .
sources of error and that controls each source of error to an appropriate =
level, the Program/Project Officer must investigate the anticipated effect y
of major sources or error on the precision and accuracy of each conclusion -
requiring data. These major sources include human error, error introduced —
by assumptions and approximations in statistical models, sampling error, and
measurement error. The Program/Project Officers will need to determine
haw error introduced from each of these sources affects the conclusions
and will need to calculate the expected precision and accuracy of each
of each conclusion, taking all of the major sources of error into account.
The calculations will involve assumptions about details of a sampling
design being considered (e.q., total number of samples to be collected
and their distribution among strata) and assumptions about the values
expected in the variables to be measured. The method employed in
calculating the expected precision and accuracy of each conclusion will
depend on certain aspects of the data collection approach (i.e.,
what quantities will be measured directly and what quantities will be
estimated) and on the nature of the quantity that will constitute each
conclusion (e.g., mean, proprotion, percitile, slope, etc.).

The statements of time and resources will be used for making trade
offs between the type and quality of data that are needed and the amount
of time and money required to collect the data. Rough estimates of the
time and resources limits must be known up front for the staff to develop
reasonable alternatives for the decision-maker's consideration. In
addition, the staff should consider as an option that the time (unconstrained)
not be associated with obtaining quality information needed to make the decision.

If all of the issues just described are adequately addressed, the
Pragram/ Project Officer's efforts will generate the following products:

° a clear understanding of each of the conclusions requiring
measurement data.

° final statements of the acceptable levels of precision and accuracy
associated with each of the conclusions dependent on measurement data.
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® for each conclusion dependent on measurement data:

- a final definition of the population to which the conclusion
is intended to apply.

- definitions of th2 variables to be measured.

- statements of the acceptable levels of precision and accuracy
for the measurements to be made.

- a quantitative description of the effect of major sources
of error {including more than measurement error) on the precision and
accuracy associated with the conclusion).

- final estimates of the time and resources required to
collect the data.

The final statements of the acceptable levels of precision and
accuracy associated with each of the conclusiions responds to the precision
and accuracy componenet of PARCC. The definition of the population
associated with each conclusion addresses representativeness. The issues
of "completeness" and "comparability" are included implicitly in dealing
with precision, accuracy and representativeness. Missing data ("completeness”)
may comprise accuracy by introducing additional bias. Missing data may
also comprise representativeness if there is an inordinate effect on
certain of the sampling strata. On the issue of comparability, if a
conclusion is expected to apply to a defined population, then the data
must be comparable across that population and among any defined subpopulations
(strata).

Because of the complexity of the relationship among the PARCC terms, our
office's (Office of Quality Assurance) emphasis in reviewing DQQOs will be
to ensure that all of the necessary elements are included, and not that
each of the PARCC terms be expliciyly and individually addressed.

Minimum Requirements:

° A statement of the decision (s) that depend (s)
on the results of this data collection activity.

If the data collection activitly is of an exploratory
nature and not formally linked with a regulatory
decision, then a clear explanation of the purpose for
which environmental data are needed.

Statements of each specific question that will be
addressed in the data collection activity and the
type of conclusion that is anticipated as an appropriate
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answer to each question. The conclusions should depend
only on measurements.

A clear statement of the way in which each conclusion of the
study will be represented, in terms of the results of staticical
calculations made with the measurement data. For example:

- estimates of population parameters, such as a mean, propartion
or percentile;

- estimated distributions of the variables accross the population
sampled;

- estimates of dose, exposure, or enviraonmental effects based on
calculations with the data.

Statements of the acceptable Tevels of precision and accuracy
associated with each of the conclusions dependant on measurement
data as follows:

- a statement of the acceptable amount of variance or imprecision
(e.q., either confidence intervals or probabilities of
incorrectly accepting or rejecting a hypothesis (Type I and
Type Il errors.)

- a description of any expected bias, including a statement of
acceptable amount and direction of bfas if this can be anticipated.

A definition of the population to which each of the conclusions
is intended to apply, including definitions of all subpopulations
or strata.

Definitions of the variables {e.g., ambient concentration of
polluntant "a" in medium "b", measured in "x" units) that will be
measured.

The acceptable levels of precision and accuracy for the measurements
to be made.

- for each matrix (medium) and parameter (variable), provide a

table of the objectives for: a. Accuracy b. Precision c. Sentivity

or method detection limits.
° A flow chart or spread sheet illustrating the relationship between
the measurement data and each conclusion that will be made with the data.
The chart should diagram the steps that will be needed in order to
evaluate the data and draw a conclusion. The chart should also
present the results of statistical analysis used tn evaluate the
effects of major sources of error on the precision and accuracy of
each conclusion dependent on the data.



Section No. 5

Revision No. 0
Date: January 1, 198F
Page 6 of 6

*For Laboratories,

Minimum Requirements

3

For each matrix (medium) and parameter {variable) provide a

table of the analytical data quality objectives far:

o

are

- Accuracy

- Precision

- Sentivity or method detection limit
- Completeness

Other sources of error that should be dicussed, include, hut

not limited, to the following:

- Laboratory Practices (See Element Hunber Ba)

- Qutliers (they should he statistically determined)
- Reduction and validation errors.

- Internal quality control procedures.

- other
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ELEMENT 6. SAMPLING PROCEDURES

Purpose: This element should succinctly describe the sampling
rationale, sampling design, samp’ing procedures, and all
other components of a project's collection activities.
Inadequate planning will often lead to biased, meaningless,
or unreliable results; good planning, on the other hand, can
can produce valid results. The gquality and utility of
analytical data depends critically on the validity of the
sample and the adequacy of the sampling design. The
selection of the optimum sampling design is one of the
most important factors influencing the reliablity of
data, Please refer to Data Quality Objectives [ELEMENT 5).

0

Minimum Requirements for QA Plans

® Provide sufficient documentation of the sampling rationale
{supported by the project desciption), sampling design,
sampling procedures and other sample collection activities to
enable reviewers to adequately evaluate the appropriateness
of this element to the Data Quality Objectives, analytical
procedures, internal quality control samples and procedures
and other elements of the project or Laboratory plan (if
laboratory is envolved with sampling activities).

- a succinct justification of the project sampling rationale
by matrix location, strata, population, measurement para-
meter or any cther charateristics.

- a detail description of the sampling design

specifing the locations of the sampting sites

number of samples to be collected per matrix
collection frequency

the population to be sampled (including subpopulations)
defining the sampling strata

other relevant factors which may influence the design
of the sampling approach; i.e., homogeneity of the
universe, accessibility of the sampling area, sampling
conditions, well design or construction, etc.

H OO0 o
e et

° Provide a map showing sampling sites, strata and other relevant
factors {i.e., well lgcations, atypical habitats, etc.).

° Provide flow diagram(s) or charts(s) delineating sampling
program operations,
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Identification of sample custodian{s). (need not indentify,
if identified in ELEMENT 4).

Provide a complete description of the sampling procedures
or S0P(s). These procedures should be documented in the
QAPjP as an appendix.

Provide a table detailing sample preservation methods, maximum
holding times and types of containers to be used.

Document all special conditions for preparation of sampling
equipment and containers to aviod sample contamination

(i.e., containers for organics should be solvent-rinsed; containers
for tracemetals should be acid-rinsed; containers for bacteria
should be sterilized).

- must include specific decontamination procedure(s).

Provide examples (exhibits) of forms, notebooks and documents to be
used in recording data collection activities (See ELEMENT 7).

Provide detailed descriptions and/or critaria of Good Field or
Management Practices (also see ELEMENT 6a).

- The following Good Field and/or Management Practices
should be developed (** written procedures or S$SOPs) and
implemented in all QA project and Laboratory Plans (where
applicable):

**For each written procedure, the following information should
be incTuded:

1) the responsible individual(s).
2) the review and evaluation process and frequency of review
3) the quality control criteria (where applicable)

4) the filing and/or storage procedures and codes for re-
trieving those files (login and logout procedures).

t
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A. Administrative procedures:

° correspondences (letters and memorandums)

° QA/QC reports

° Data reporting and checks

- errors
- completeness

° procurement procedures (QC criteria)

B. Documentation:

° Field activities (sample tags, chain of custady forms,

notebooks, etc.).

° Procedures for filing and storages of records

° Records retention time frames (Storage)

C. Review and evaluation:

o

Sampling plans (site investigation plans, project
operation plans, etc).

Sampling designs {statistical or professional judgement),

Field construction activites (well drilling, foundations,
dikes, soil liners, leachate collection systems, etc.)

Field Standard QOperating Procedures (on a annual basis)

Field instrument and equipment quality control criteria
in procurement requests.

D. Quality control procedures:

o

To ensure adequate supplies and spare parts ( standards,
reagents, preservation material, sample containers, etc.).

Field decontamination procedures,

Corrective actions on equipment/procedural problems
or failures.

Standard operating procedures are implemented.
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o

°

°

]

E. Data processing, review and reporting:
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Maximum holding times and proper sample containers.

Field quality control samples and their frequencies.

Field or management data validation procedures.

Storage, packaging and shipment of samples.

Field calibration/preventative maintenance procedures.

0

° Quality control checks on procedures and frequencies

° Computer quality control checks on inputs, outputs,

and verification of softwares

- procedures
- frequency of checks
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ELEMENT 6a: GOOD LABORATORY PRACTICES

Purpase:

Laborataries inherently have activities prior to and following ana-
lysis which directly or indirectly affect the quality of data. To
ensure that reliable and defensible data has been generated and that
all sources of errar (internally and externally) have been identified
{See ELEMENT 5), every laboratory must maintain an acceptable level
of Good Laboratory Practices (GLPS). ~

Minimum Requirements:

o

Provide a general description of GLPs that have been developed and
implemented in your labaratory.

Provide a table detailing the sample preservation technique,
maximum holding times and the types of containers required per
parameter (variable)} or parameter group.

Document all special conditions for preparation of sampling equipment
and containers to avoid sample contamination per parameter group
(i.e., organics, trace metals, bacteria, radiochemical parameters).

- Include all specific routinely used decontamination procedures.

Provide complete Standard Operating Procedures for recording data
in forms, notebpoks, computers, etc. and how records are to be
identified and stored. (also see ELEMENT 6)}.

Provide a flow chart outlining the major laboratory activities.

Provide detailed description's and criteria for Good Laboratory
practices not addressed in other elements. See the following pages.
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The following Good Laboratory and Management Practices should be developed and

impTemented in all QK Projects and [aboratory Plans (were applicable]:

A. Administrative Procedures:

1.
2.
3.
4.

5.

Records filing and storage procedures
Correspondance procedures (letters, memorandums, etc.)
QA/QC reporting procedures
Data reporting procedures

- Quality control checks on errors and completeness.
Procurement request (quality control criteria).

B. Facility Quality Control Requirements:

L.

4.

Should include, but not limited to, the following items:

a, ventilation

b, compressed air

C. humidity

d. temperature

e. electricity and voltage controls

f. noise levels

g. storage (cold room, chemicals, walkin incubators, etc.)

h. location of microbial, chemical, radiochecical Taboratory sections
(i.e., the microbial and chemical lab sections must not be located

in the same room/area without a physical division/partion.

Quality control criteria should be established for each item
identified.

Quality control criteria should be incorporated into procurement
requests,

Should identify the responsible individual that will ensure the
quality of the items identified.

C. Equipment/Instrument Quality Control Requirements:

1.

Items that should be covered include, but not limited to the following:

a) analytical instruments/laboratory equipment.
b} furnaces

¢) incubators

d) generators

e) refrigerators

f)} laboratory hoods

(-
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equipment/instrument parts

equipment/instrument services contracts

chemical, microbial, radiochemical and volumetric tolerance
of Taboratory storage containers.

- W

2. Quality control criteria should be established for each item identified.
3. Quality control criteria should be incorporated into procurement request.

4., Should identify the responsible individual that will ensure the quality
of the items identified,

D. Laboratory Material Quality Control Requirements:

1. Should include, but not limited to, the following items {for each
analytical methad):

) grades of reagents

) grades of solvents

) grades of gases

) grades of membrane filters

) grades of microbial media

) grade of distilled/deionized water

“H D OO o

2. Quality control criteria should be established for each item identified
{per analytical method).

3. Quality control criteria should be incorporated into procurement request.

4, Should identify the responsible individual that will ensure the quality
of the items identified,

E. Storage Requirements for Laboratory Material:
1. Items that should be covered include, but not limited to, the following:

reagents, solvents, gases

microbial media

samples, standards, blanks

sample extracts

radiological materials, and samples
light sensitive reagents and solvents.
microbial cultures

Hazardous waste, extracts, etc.

TWU 40 a0 oOon
et e e et e et s
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2. Quality control criteria should be established for each item identified.

3. Quality control criteria should be incorporated into storage procurement
requests (also see C.)

4, Should identify the responsible individual that will ensure the quality of
the items identified.

F. Disposal of Hazardous Waste:
1. Should develop and implement disposal procedures

2. Identify and establish quality control criteria for the disposal of
hazardous waste.

3. Quality control criteria should be incorporated into equipment,
supplies, containers, and other procurement requests.

4, Should identify the responsible individual that will ensure proper
storage of hazardous waste.

G. Data processing, review and reporting:
1. Items that should be covered include, but not Timited to, the following.

a) manual data processing procedures
b) computer data processing procedures
¢) data package completeness

- raw data

- calculations

- calibration graphs, charts
- strip charts

- GC/MS printouts

- method detection 1imit

- etc,

manual data package review

computer data inputs and outputs reviews

f) verification procedures for computer software

quality control checks (procedures) and frequencies for a
thru f above.

m o
~—

w
~—

- manually

- use of reference materials (for computerized instruments)
- use of more rigorous saftware programs.

- etc.
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Quality control criteria should be established for data processing,

reviews, and reporting.

Quality control criteria should be incorporated into equipment and
supplies {i,e., computers, softwares, paper printing quality, etc.).

Should identify the responsible individual that will ensure the
quality of the data processing, reviews, and reporting. e

H. Glassware Cleaning Requirements

—

.

Items that should be covered include, but not limited to, the following:

a) cleaning based on sucstances to be removed
b) cleaning based on analytical requirements

c) cleaning based on sampling requirements

e) cleaning based on biological requirements

Quality control criteria should be established for each item
identified (down tu specific methods, if required).

Quality control criteria should be incorporated into cleaning
material procurement requests.

Should identify the responsible individual that will ensure the
quality of the items identified.

I. This section should reference the other elements in the QA plan were Good
Laboratory Practices are addressed,

For example: ELEMENT 7: Sample custody
ELEMENT 8: Calibration procedures
ELEMENT 9: Analytical procedures
ELEMENT 10: Data reduction, validation and reporting
Etc.
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ELEMENT 7. SAMPLE CUSTODY PROCEDURES

Purpose:

Sample custody procedures are necessary to maintain and
document sample possession; to adequately establish and/or
support the use of sample data in potential enforcement,
regulatory or legislative actions.

Qur office recommends that £PA National Snforcement Invest-
igation Center (NEIC) or equivalent sample identification,
documentation and chain-of-custody procedures be used.

(NEIC Policies and Procedures, EPA-330/9-78-00ER,
Revised FebrGary 1887).

S [N 1

The following Sample Custody should be adopted.

A sample is under custody if:

1.

2

w

a,

It is in your possession, or
It is in your view, after being in your possession, or
It was in your possession and you locked it up, or

It is in a designated secure area.
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Minimum Requirements

Field

° Document the procedures for preservation of reagents

or supplies which become an integral part of the sample.

Document the procedures for identifying samples to be
collected.

- Prepared sample labels
Document the procedures and forms (notebooks} for recaording
the exact location, analysis to be performed, sample history,

sampling conditions, etc.

Document the field custody procedures and provide examples of
all forms that will be used during the project.

Laboratory
-3

Document the procedures for receipt of samples.

Document the forms (notebooks) for recording (logging)
samples received/transfered within the laboratory.

Document the Taboratory custody procedures and provide examples of
all forms that will be used during the project.

Project Documentation

It is the responsibility of all organizations to ensure that all project
documents issued to or generated by organizations will be accounted
for when the project is completed. Therefore:
° Develop and implement procedures for documenting projects (Refer
to NEIC Policies and Procedures, EPA-330/9-78-00-R, Revised Fo#.,
1984

5

- serialized document control system,
- document inventory procedures

- an evidentiary filing system
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Sample Identification:

The method of identification of a sample depends on the type of measurement
or analyses performed. When in-situ measurements are made, the data are recorded
directly in logbooks or field data records, with identifying information {project
code, station numbers, station location, date, time, samplers), field observations,
and remarks. Examples of in-situ measurements include pH, temperature, conductivity,
flow measurement, continous air monitoring, stack gas analysis and OVA.

Samples, other than in-situ measurements, are identified by a sample tag or
other appropriate identification (hereafter referred to as a sample tag).

These samples are removed and transported from the sample location to a
laboratory or other location for analysis. Before removal, however, a sample is
often separatad into portions depending upon the analyses to be performed. Each
portion is preserved in accordance with applicable procedures and the sample
container is identified by a sample tag. The information recorded on the sample
tag should include the following:

Project Code
Station Number
Date

Time

Station lLocation
Samplers

Remarks
Preservative used

Type of analysis required

Lab Sample No. {(May be completed by the receiving laboratory)
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The sample tag contains an appropriate place for designating the sample as a grab
or a compositeand identifying the type of sample collected for analyses. When
used for air samples, the sampler may use the remarks section to designate the
sequence number and identify the sample type. The Project Officer will detail
procedures for complating tags used for soil, sediment, and biotic or other
samples, The sample tags are attached to each sample or container,

After collection, separation, identification, and preservation, the sample is
maintained under chian-of-custody procedures discussed below. if the composite or
grab sample is to be split, it is aliquoted into similar sample containers.
Identical information is completed on the tag attached to each split and one is

marked "Split", In a similar fashion, tags will be marked for "B3lank" or
"Duplicate" samples.

Field logbooks are used to document all field activities and will ensure the
validity of the samples collected. A1l information of the field activities
should be recorded into a loghook., The logbook({s) should include the following
information:
¢ Location of the sampling points

Purpose of the sampling (i.e., defining pit areas, plumes, etc.)
° The environmental setting
The number and amount of samples taken or required
° Weather conditions
Field observations and measurements
° Description of sampling points

- photographs

- maps
° Date and time of collection(s)
° Type of preservative used

° Analysis, laboratory distribution or storage requirements

The types and quantities of standards and/or reagents used

07
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Field Custody Procedures

1. Collect only the number of samples neeeded to represent the media being
sampled. TJo the extent possible, determine the quantity and types of samples and
sample locations prior to the actual field work. As few people as possible should -
handle samples. :

2. The field sampler is personally responsible for the care and custody of
the samples collected until they are properly transferred or dispatched.

0

3. Sample tags shall be completed for each sample, using waterproof ink
unless prohibited by weather conditions. For example, a logbook notation would
explain that a pencil was used to fill out the sample tag because a ball point
pen would not function in freezing weather,

4., The Praject Officer should determine whether proper custody procedures
were followed during the field work and decides if additional samples are required.

Transfer of Custody and Shipment

1. Samples are accompained by a Chain-of-Custody Record. When transferring
the possession of samples, the individuals relinguishing and receiving will sign,
date, and note the time on the record. This Record documents sample custody
transfer from the sampler, often through another person, to the analyst in a
mobile laboratory or at the laboratory.

2. Samples will be packaged properly for shipment and dispatched to the
appropriate laboratory for analysis, with a separate custody record accompanying
each shipment (e.g., one for each field laboratory, one for samples shipped,
driven, or otherwise transported to Lab). Shipping containers will be padlocked
or sealed for shipment to the laboratory. The method of shipment, courier name(s)
and other pertinent information is entered in the "Remarks” saction on the custody
record.

3. Whatever samples are split with a source or government agency, a separate
Receipt for Samples form is prepared for those samples and marked to indicate
with whom the samples are being split. The person relinguishing the samples to
the facility or agency should request the signature of a representative. If a
representative is unavailable or refuses to sign, this is noted in the "Received
by" space. When appraopriate, as in the case where the representative is unavailable,
the custody record should contain a statement that the samples were delivered to
the designated location at the designated time.
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) 4, A1l shipments will be accompained by the Chain-of-Custody Record
identifying its contents. The original record will accompany the shipment, and
the copy should be retained by the Project Officer.

5. If sent by mail, the package will be registered with return receipt

requested. Freight bills, post office receipts, and Bills of Lading will be
retained as part of the permanent documentation.

Receipt for Samples Form

A completed Receipt for Samples form complies with these requirements and is
used whenever splits are provided. This form must be completed and a copy given
to the owner, opertor, or agent-in-charge even if the offer for split samples is
declined. The original is retained for the Project Officer.

Laboratory Custody Procedures

1. Adesignated sample custodian accepts custody of the shipped samples and
verifies that the information on the sample tags matches that on the Chain-of-
Custody Records. Pertinent information as to shipment, pickup, courier, etc. is
entered in the "Remarks" section. The custodian then enters the sample tag data
into a bound logbook which should be arranged by project code and station number,

The laboratory custodian will use the sample tag number or assign a
unique laboratory number to each sample tag and assure that all samples are
transferred to the proper analyst or stored in the appropriate secure area.

2. The custodian distributes samples to the appropriate analysts.
Laboratory personnel are responsible for the care and custody of samples from
the time they are received until the sample is exhausted or returned to the
custodian,

3. When sample analyses and necessary quality assurance checks have been
completed in the field, the unused portion of the sample must be disposed of
properly, All identifying tags, data sheets, and laboratory records shall be
retained as part of the permanent documentation. Samples received by the Taboratory
should be retained until after analyses and quality assurance checks are completed.
When investigative documents are requested, for the evidentiary file, all identifying
tags are removed for retention in the permanent documentation. Sample containers
and remaining sample material should be disposed of appropriately.
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4, Samples of materials which have been associated with high hazard levels
should received in a specialized regulated Taboratory. This laboratory reduces
the hazardous characteristics of these samples and prepares them for routine
analysis. To avoid potential contamination, tags from samples received by the
Taboratory are not considered permanent documents and will not be incorporated .
into the evidentiary file. The laboratory will verify that the information on o
arriving sample tags is accurately recorded on the appropriate Chain-of-Custody i~
Records and notify the project manager or officer of any discrepancies. The —_
sample tag number is entered on the Chain-of-Custody Record in the "comments"
column. regulated laboratory personnel will initial the entry after verifying
sample tag data or resolving a descrepancy.

5. The laboratory will submit a memorandum to program officer when the
project documents are assembled. The memorandum, to be retained in the evidentiary
file, certifies that the sample tags have been appropriately disposed of together
with the sample containers and any remaining portions.

6. Data magnetic tapes will be copied into the appropriate lab
minicomputer disc files, The original tapes will then be stored in the locked
cabinets and the disc data will be used for computer data processing.
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ELEMENT 8, CALIBRATION PROCEDURES AND FREQUENCY

Purpose: Calibration procedures (analytical & field) and their frequencies
(recalibration) serves as a quality control check on the bias
of instruments during the portion of the analysis.

Minimum Requirements:

For each measurement parameter (or parameter group) the following information
sholud be documented:

o

Provide a written description, Standard Qperating Procedure,
or reference the applicable manufacture procedures (manuall.

Provide the frequency for recalibration {internally and
externally).

° List the calibration standards to be used and their
sources, including traceability procedures.

Prepare a QA/QC review audit flow chart showing the organizational
level and key individuals who will review the calibration procedures.

The calibration procedures should contain, but not Timited
to, the following items:

- equipment indentification number (code)
- calibration schedule (in-house, externally)
- any specific equipment specification that may be required

- c¢riteria for selecting equipment to meet any equipment
specifications

- specific step-by-step procedures
- equipment calibration log sheet
a) Date of calibration.

b) A1l information pertain to calibration procedures (i.e.,
maintenance problems, equipment failures, etc.).
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Document the individual who calibrated the instrument and
ensure that all adjustments have been made
Document a1l equipment failures.
Corrective action procedures {if instrument is out of order).

A1l information pertain to calibration procedures should be
included (i.e., reocurring maintenance problems).



S. .ion No. 0
Revision No.= &
Date: January 1, 1926
Page 1 of 1

ELEMENT 9. ANALYTICAL PROCEDURES

For each matrix (or matrix group) and parameter the following information
is required,

a) Provide a written description {SOP) of the analytical procedure
or reference the applicable EPA, ASTM, or Standard Methods
procedures,

b) Each analytical procedures should contain the sensitivity or
method detection limit,

- This can be addressed in ELEMENT 5.

*Analytical procedures also includes geotechnicals, microbial, aquatic,
biochemical, earth science methods or any other environmental measurement

methods.

OFFICIALLY APPROVED OR RECOMMMENDED £PA PROCEDURES WILL BE USED WHEN AVAILABLE.

N
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ELEMENT 10. DATA REDUCTION, VALIDATION AND REPORTING

Minimum Requirements:

For each major measurement parameter {or measurement method), describe

the following items:

° Document the principal criteria that will be used to validate data
integrity, at minimum it should include the following:

Data Logging

a) Verify all paperwork, chair-of-custody

forms, etc.,

b) Verify all holding times, preservations

and containers.

- Completeness of analytical data.
- Correztions of analytical data.

a) a check on all
b) a check on all
¢) a check on al
d) a check on all
e) a check on all
performances.

f) etc.

- Accuracy

- Precision

- Representativeness

statistically evaluated.

mathematical calculations

data transpositions.

units of measure,

significant figures.

instrument's calibrations, tunings, and

Methods used to identify and treat outliners, all outliners shou'd be

Provide all equations used to calulate the concentration or value of

the meassured parameters and reporting units or reference the applicable
SOP or EPA, ASTM, Standard Methods procedures [ If an SOP is referenced,

(other than EPA, ASTM or Standard Method) then the SOP must be appendixed.’

Provide a data flow chart from collection of raw data through storage of

validated concentrations with the organization level and key individuals
who will review or handle the data.

and externally),

Provide the reporting and the QA/QC review procedures {internally
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ELEMENT 11. INTERNAL QUALITY CONTROL CHECKS.

Purpose: Internal and external Quality Control Check samples and
procedures are used to provide a measure of the consistency
of samples and to provide an estimate of variance and the
bias in the collection process, handling processes {such
as sample shipping, storage, and preparation), and analyses,

Other quality control checks that should be documented or refer-
enced such as, construction and review of quality control

charts (Shewhart or Cusum chart); calibration procedures;
preventive maintenance procedures; data reduction/validation
procedures; quality control check sample programs; performance
evaluation studies; the traceability of instrument standards,

samples and data; analytical and QC methods, sample preservation
and transportation procedures; and audits.

Minimum Requirements:

Identify and briefly describe each quality control check sample and
procedures that is or will be incorporated into the project and that
will meet the Data Quality Objectives of the project or Laboratory.

For each quality control check sample and procedure document the
frequency of use or review. Qur office recommends that QC samples
be analyzed at a 10% frequency.

Provide a flow chart showing intergration of the quality control
check samples, procedures and review procedures,

0
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The table 11-1 presents the breakdown of QC samples used in previous

projects (studies).

Table 11-1. Quality Control Check samples

Sample

Field Blanks

Sample Bank Blanks
(Method Blanks)

Contamination 31anks

Reagent Blank

Calibration Check Standard

Spiked Sample
(Field Matrix Spike}

Total recoverable

Comments

Analyzed to detect accidental
or incidental contaminations,

A field blank passed through
the sample preparation and
operators, after cleaning,
to check for residual
contamination,

A field blank passed through
equipment and/or samples

to check for residual con-
tamination,

A blank to check reagent
contamination Tevel,

A standard for extract
matrix effects on recovery
of known added analyte.

To check for sample and
extract matrix effects on
recovery of known added
analyte.

A split sample (a second
aliqueot) is digested by a
more vigorous method to check
the efficiency of the protocol
method.



Sample

Split-Extract
(Lab split)

Duplicate Sample

Triplicate Sample

Internal Standards
(Spikes)

Surrogate Sample

Indicator Sample
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Comments

To check sample, injection and
instrunent repreducibility. -

To determine total random error.

0

The prepared sample is split

into three portions to provide
b¥ind duplicates for the analytical
laboratory and a third replicate
for a referee laboratory to
determine interlab precision.

An analyte which mimics the
behavior of target analytes

and is added to extract prior
to analysis, to check on instr-
ument performance.

An analyte which mimics the
behavior of target analytes,
and is added to field sample or
lab extract, to check for
sample/extract or extract
matrix effects on recovery of
known added analyte.

Usually a qualitative or semi-
qualitative parameter (method)
used to indicate the presents

of specific analytes.
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ELEMENT 12. MANAGEMENT, DATA QUALITY, TECHNICAL SYSTEM AND PERFORMANCE AUDITS
Purpose: Project audits provide assurance that the quality control job is
being done effectively. Audits will serve to:
- Provide to management an on-going assessment of the quality of
the results produced by the organizations data collection act-
ivities and how well data quality objectives (DQOs) are being met.

- Identify areas where improvement in the QA will result in increased
reliability of data.

- Ensure that the QA program as defined by the QA Project Plan is
implemented.

- Demonstrate that a organization is actively assessing the effective-
ness of its QA program, -~

- Evaluate appropriateness of resource levels applied to 0DA.

- Provide a measure of the organization's commitment to effective
corrective action when audits identify areas of concern.

- Provide suggestions for alternative ways of accomplishing CA tasks
or dealing with QA problems.

Below are the four basic audits that each project (or laboratory) plan should
describe {both in-house and extramurally). Some of these audits may be an
ongoing process (Management), crossing over several projects, but affects
each project and thus should be documented in each QA project plan.

Management Audits

Management audit is a systematic investigation to determine whether
management functions and responsibilities related to environmental
measurements are performed in accordance with appropriate quality assurance
guidance. They are a review of the implementation of the approved QA
plans, They evaluate the QA program of an organization responsible for
environmental data collection activity in all its dimensions:

- The level of financial resources and personnel devoted to
implementing the QA program.

- The level of management support.

- Tracking systems.
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- Criteria for classifying data collection projects, according to how
stringent the QA need to be and how extensive the documentation -
needs to be.

- Procedures for developing DQOs.

- Procedures for developing and approving QA Project Plans {QAPjPs),

- The Quality of existing QAPjPs.

- Procedures for developing and approving Standard Operating
Procedures (SOPs).

- Procedures and schedules for conducting audits,

Data Quality Audits

Data quality audit is a systematic investigation to determine whether
data derived from an environmentally realted measurement is of known quality.
A data quality audit focuses on collected data and it will determine whether
or not sufficient information exists with the data set to support an assessment
of data quality. Data quality audits evaluates:

- A data set, or all the data sets of a particular project, against
its data quality objectives (DQO0s).

- Whether or not the organization collecting or using the data,
performed its own date quality assessment, and

- Heeded the results of its assessment in terms of whether or not
the dat could be used to support its decesion,

- Whether or not an organization identified deficiences (if they
existed) and corrected the causes{s), both technical and managerial.

Technical Systems Audits (Field and Laboratory Audits)

Technical systems audit is a systematic investigation to determine
whether data collection and analytical technologies are sufficient to
meet the data quality objectives. Technical system audits evaluates:

- Field and analytical measurement procedures (SOPs).

- Field and laboratory chain of custody procedures and records.

- Internal quality control procedures.

- Control charts.
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- Field and laboratory calibration procedures and records.
- Maintenance procedures and repair records.

- Field and laboratory corrective action procedures.

- Validation, reduction and reporting procedures.

- Equipment and facilities (field and laboratory).

- Support systems (field & laboratory).

- General laboratory cleanliness.

- Other

Performance Evaluation Audit

Performance evaluation is the means of evaluating the performance of
laboratory technician and the instruction or analytical systems on which
they work, A PE audit is accomplished by providing PE samples containing
specific pollutants (in the appropriate matrix) unknown to the technician
in their identity and/or concentration. Performance evaluations are
implemented externally by the EPA 0Office of Quality Assurance, EPA Project
Officers or laboratory management and enternally by the organization's
QA Offical or Project Officer. Some National Program Offices, notably the
National Pollution Discharge Elimination System (NPDES) and the Office of
Drinking Water programs have annual nation-wide PE audits.

Minimum Requirements:

° Develop written procedures (SOPs) for audits. If audits have not been
developed, a schedule for developing audits must be included.

® Describe how the audits will be intergrated and implemented [internally
{routinely) and externally],

° Identify and describe all audits planned for the project or lahoratory
Include any current or recent EPA audits (i.e,, PE Studies, laboratory
audits within the last year).

° Document any in-house audits that may affect or be intergrated with
specific project audits.
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- Field and Taboratory calibration procedures and records.
- Maintenance procedures and repair records,

- Field and laboratory corrective action procedures.

- Validation, reduction and reporting procedures.

- Equipment and facilities (field and Tlaboratory).

- Support systems (field & laboratory).

- General laboratory cleanliness.

- Other

Performance Evaluation Audit

Performance evaluation is the means of evaluating the performance of
laboratory technician and the instruction or analytical systems on which
they work. A PE audit is accomplished by providing PE samples containing
specific pollutants (in the appropriate matrix) unknown to the technician
in their identity and/or concentration. Performance evaluations are

implemented externally by the EPA Office of Quality Assurance, EPA Project
Officers or laboratory management and enternally by the organization's

QA Offical or Project Officer. Some National Program Offices, notably the
National Pollution Discharge Elimination System {NPDES) and the Office of
Drinking Water programs have annual nation-wide PE audits.

Minimum Requirements:

° Develop written procedures (SOPs) for audits. If audits have not been
developed, a schedule for developing audits must be included.

° Describe how the audits will be intergrated and implemented [internally
(routinely) and externallyl.

° [Identify and describe all audits planned for the project or laboratory
Include any current or recent EPA audits {i.e.,, PE Studies, laboratory
audits within the last year).

° Document any in-house audits that may affect or be intergrated with
specific project audits.
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Purpose: To insure that all facilities equipment (including field equip- Lo
ment) service's instruments and any other ancillary items that are -
available, are properly functioning and maintained.

Minimum Requirements:

° A description of how the responsible organization{s) monitors and
controls facilities equipment, services instruments and any other

ancillary items (Management SOPs).

Describe what preventive maintenance will be covered, for example

laboratory instruments, field instruments, water distillation or
deionization unit, glassware washing machines, incubators, etc.

What is the frequency for inspecting equipment, instruments and

any other ancillary items (in-house and by certified inspectors).

For each piece of equipment and instrument that has the potential to

significantly altering data resuits (i.e., D.0. probe) or has the
potential for significantly altering the allocation of resources
{i.e., drilling apparatus) include a Tist of critical space parts

that should be on hand to minimize downtime.

Preventive maintenance procedures should contain, but not limited to,

the following items (per instrument/equipment):

- specific step-by-step procedures,

- maintenance log sheets and/or schedules (in-house and externally

by certified inspectors).

- due dates (if applicable) for maintenance.

- document the individual(s) responsible for ensuring maintenance

has been made.

- document all maintenance performed, including dates of maintenances.

- document the corrective action procedures for preventive maintenance
procedures which have not been followed, and the annual review
procedures of the preventive maintenance procedures.
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ELEMENT 14. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA QUALITY
OBJECTIVES

Purpose: Data assessments are systematic procedures used for
reviewing data s=2t(s) against a set(s) of established criteria
(Data Quality Objectives) to assure that the data meets the
project goals. Please refer back to ELEMENT 5: Data Quality
Objectives. -

Minimum Requirements:

° Develop and implement data assessment procedures (program

and laboratory office procedures).

Provide a flow chart showing each phase of the data assessment
review, including the mechanism for review of the data assessment
procedures {network), the organizational level and the key in-
dividuals who will assess data and/or review procedures.

Document all statistics to be used in the calculation of:

. Precision

. Accuracy

. Completeness

. Method detection limit

400 P

Document the statistical procedures that will be employed to
assess Data Quality Objectives (including confidence levels):

Examples:
1. Linear regression
2. Analysis of Variance (ANOVA)
3. Test of significances
4. t-test for outliers
5. Nonparametric tests
6. etc.
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ELEMENT 15. CORRECTIVE ACTION PROCEDURES

Purpose:

To provide written requirements establishing and maintaining
QA reporting or feedback channels to the approriate management
authority to ensure that early and effective corrective action{s)
can be taken when data falls below required limits. Fach QA
project plan shall describe the mechanism{s) to be used when
corrective actions are necessary.

Corrective action should relate to the overall QA management
scheme; who is responsible for taking corrective actions; when
are corrective actions to be taken; who ensures that corrective
actions are taken to produce the desired results, and what steps
will be taken should corrective action not take place.

Minimum Requirements:

]

Each measurement system must have predetermined limits to identify
when corrective action is required, before data becomes unacceptable.
Should include, but not limited to, the following items:

- Field equipment/procedural problems or failures.

- laboratory equipnent/procedural problems or failures.

- Control chart nonconformances.

- Broken or Lost Samples.

- Holding Times problems or failures.

- Calibration and Standardization problems and failures.

- Preventive and remedial maintenance problems.

- Sample custody and handling problems or failures.

- Sample transportation problems

- Documentation deficiencies or problems.

- etc.
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Identify the organizational level{s) and the key individual(s)
responsible for initiating corrective action{s) and for approving
corrective action(s).

The Project QA Official must be notified of any major corrective
action that results in a change in procedures or a loss of

data. A1l nonconformances should be documented and reported
internally (in-house) and in the final (annual) QA project
report {See ELEMENT 16).

0

- Therefore, the QA Project or Laboratory Plan should include
procedures for documenting and reporting nonconformances.
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ELEMENT 16. QA REPORTS
Purpose: The purpose of reports {communications) is to ensure that

staff personnel (internally and externally) in the program
offices can effectively develop and implement projects,
perform activities, and resolve problems.

Minimum Requirements:

Internally
° Describe the internal mechanisms, SOPs, and reviews that are
or will be performed on the measurement systems and data
quality. These reports should include at a minimum:
- Periodic assessments of data quality objectives.

- Results of audits.

- Significant QA problems, corrective actions and recommended

solutions.

- The level and individuals responsible for preparing the
periodic reports (field, lab and management).

Externally

° Submit QA reports to the EPA Region VI Office of Quality Assurance

{see below). The responsible individual for preparing this
report should be the Project QA Official.

The Region VI Office of Quality Assurance will be tracking projects
involving environmentally related measurements, One-time projects of 12
months duration or less, will require only a final QA report. Projects
of longer duration, such as continuing multi-year programs, will require
periodic QA reports to document implementation of the QA Project Plan.
For example, continuous monitoring activities should be covered in an
annual report summarizing the status of such projects for each annual
budget period. The QA report on each project should be a separately

identified Status Report containing:
A. QA management (any changes)

B. Status of completion of the QA project plan

0
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Measures of data quality from the project

Significasnt quality problems, quality accomplishments, and
status of corrective actions

Results of QA Performance audits
Results of QA Technical Systems audits
Results of QA Management and Data Quality audits

Assessment of data quality in terms of precision, accuracy,
completeness, representativeness, and comparability

Quality Assurance related training

Assessment of indicators used in the project (when applicable)
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